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GRINDING 
WHEELS 


x 


In cylindrical grinding, too, for 
production, precision, and econon y, | 


YOU CAN DEPEND ON 
MACKLIN “Wheels of Profit’ 


Whatever cylindrical grinding method 
you use, traverse, plunge cut, or form, 
MACKLIN cylindrical wheels finish 
Straight or tapered pieces to exact size 
and close tolerance. 

Macklin cylindrical “*wheels of profit” 
give you built-in wheel uniformity. . . 
precise wheel balance...good cornering 
ability ... free and cool cutting ... and 
longer wheel life. 


Here’s Proof of Performance 
CARBON STEEL—* Extremely fast cut- 
ting on crankshaft pin bearings and still 
holds the radius. Highest production 

ever experienced.”’ 29A462 04 VIS. 


oe. ROLLS —*“Rapid stock re- 
hs moval on roughing passes 
oS and still produces required 
ap finish easily without chatter 
on forged steel reduction 
mill rolls.” A70O L I B2. 
For complete information, 
send for Bulletin CLY. 
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COP PCHABY’ Dept. 63, Jackson, Michigan 
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se postpaid card 
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34 Do Hot-Pressed Wheels Mean Higher Speeds? 
The answer is, “Yes,” on the basis of laboratory and actual operating 
tests on stainless steel snagging. Speeds of 12,300 sfpm, on adequately 
guarded machines, resulted in greatly increased efficiency. 
By J. E. Price 


37 Special Report: Shaped Diamonds for Portable Truing. 
The development of lightweight, accurate, portable wheel-forming 
attachments has made form dressing of grinding wheels a precision 
operation. 


39 Automation Boosts Small-Billet Snagging Production 
Exclusive report on the latest in mechanical snagging—a billet grinder 
that automatically grinds all four sides of small alloy and tool steel 
billets. Tests over more than a year in actual operation show increased 
production per hour and per wheel, lowered costs, and less scrap. 
By Harlow G. Jones 


42 Why Honing?—Part Il 
Comprehensive coverage of tools, abrasives, sizing, and coolants. 
By M. M. Patterson 


46 Standard Time Data for Grinding—Part V 
The concluding section of this popular presentation is devoted to the 
application of standards techniques to snagging and centerless grinding. 
By E. A. Cyrol and R. L. Borck 

54 _ Disc Grinding Becomes a Full-View Operation 
“Squaring the circle” of abrasive discs allows the operator to watch 
his work without stopping the tool. 

5S New Diamond Available for Metal-Bond Wheels 
Man-made diamonds break the metal-bond barrier with crystals of a 
different shape from those used in resinoid and vitrified bonded wheels. 
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April Cover: Grinding the scale and surface imperfections from steel 
prior to rolling—when the material is in the form of blooms, slabs, 
and billets—has long been one of the most spectacular abrasive oper- 
ations. And men handling the swing frame grinders, often with scrap 
iron hung on the handles to increase the pressure, have been symbols 
of strength and durability. But now, with machines completing their 
conquest of the field by the solution of the problems in mechanical 
snagging of small billets, and with the higher speeds and greater stock 
removal possible with hot-pressed wheels, the swing frame grinder 
hand is off to join Paul Bunyan and John Henry, that spike-drivin’ 
man, in whatever Valhalla there is for yesterday's musclemen 


Subscription rates: $6.00 per yeor in U.S.A. $7.50 per yeor elsewhere. 


Copyright 1960, by Hitchcock Publishing Co., Wheoton, |!! 
Phone MOntrose 5-1000. Coble oddress: HITCHPUB. 
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An automobile manufacturer in Michig: » 
used Norton natural diamond wheels wiih 
resinoid bond, size 334 x 1! x 1, type 
D11V9 for dry sharpening carbide tipp:d 
broaches. Compared to a competitive di.- 
mond wheel of similar specifications, tle 
Norton wheel removed stock at a cost of 
$25.36 per cubic inch of carbide. Stock re- 
moval costs for the competitive wheel were 
$34.50 per cubic inch. The Norton wheel 
reduced grinding costs 26.5%. 


A mid-western manufacturer of small 
gasoline motors used a Norton resinoid 
wheel having man-made diamond abrasive, 
size 6 x 34 x 114, type D6A2C to wet-grind 
single point carbide tools. These Norton 
wheels, compared to another brand of sim- 
ilar type and description, provided twice 
the life of the competitive product. 


A mid-western manufacturer of machine 
tools ran Norton resinoid wheels, of mined 
diamond, size 6 x 14 x 5¢ type D6A9 
against a competitive wheel of comparable 
type and description for the dry grinding of 
carbide milling cutters. The Norton wheel 
lasted 521 hours compared to 300 hours for 
the other wheel. The Norton wheel provided 
73.6% more usable life. 


A western producer of aluminum used 
Norton resinoid-bonded diamond wheels of 
man-made abrasive to dry-grind carbide 
milling cutters. Wheel size was 5x 154 x 1'4, 
Norton type, D11V9. Previously, the cus- 
tomer had been using a competitive whee! 
of similar specifications. The Norton wheel, 
compared to the other brand, cut faster 
and had twice the useful life. 
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Norton Diamond Whee!/s 
-Mined or Man-made - 
out-grind them all 


Norton was first to introduce all three 
kinds of diamond wheel bonds: resin- 
oid, metal and vitrified . . . does all its 
own checking and sizing of diamonds 
... duplicates wheel specifications with 
constant accuracy. 


Resinoid bonded diamond wheels are 
best for such jobs as precision grinding 
of cutters, form tools and die blanks. 
They are available in several bond 
types — B type for wet grinding — B6 
type for dry grinding. 


Vitrified bonded diamond wheels are 
used for sharpening single-point cut- 
ting tools, grinding chip grinders and 
for surfacing carbide dies. 


Metal bonded diamond wheels are 
sometimes preferred for grinding chip 
breakers, for certain offhand grinding 
jobs and for cutting off sintered car- 
bide blanks, ete. 


Norton leadership in diamond wheel 


75 years of... Making better products... 


NORTON PRODUCTS: Abrasives - 


April, 1960 


Grinding Wheels + Machine Tools + Retractories + 


manufacture continues whether the 
diamonds used are natural or man- 
made. 


As the world’s largest producers ol 
abrasives, Norton maintains the most 
modern equipment designed for prod- 
uct quality control. Expert engineer- 
ing assistance and prompt deliveries 
are also geared to provide the wheels 
you need for top quality, lowest cost 
carbide grinding. For these helpful 
services, see your Norton Abrasive 
Engineer or Norton distributor. Or 
write to NORTON COMPANY, General 
Offices, Worcester 6, Mass. Plants and 
distributors around the world. 


ABRASIVES 


Use postpaid card. Circle No. 204 


ee 


. to make your products better 


Electro Chemicals — BEHR MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure Sensitive Tapes 
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...OVERSHOOTING 
your GRINDING 
i Bupger 


“ 
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.  « if you're aiming for lower 
grinding costs and falling short 

. if you can't keep your 
tools “pointed” within your 
grinding budget, why not try 
United States Diamond Wheel 
Co.'s on-the-job “PROGRES- 
SIVE SPECIFICATIONS.” 
They'll show you the ultimate 
in high-finish production grind- 
ing. This scientific system has 
proved profitable on every 
application and it is warranteed 
to do the same for you. 


PRESSURELOK® IS BEST 
PRESSURELOK (the Perform- 
ance bond) makes the best 
of Diamond wheels because 
it scientifically combines war- 
ranteed amounts of graded 
Diamonds distributed in con- 
stant density throughout a 
perfect bond which wears 
uniformly at the ideal rate 
of Diamond usage. 


be SURE .. . use 
PRESSURELOK’ 


THE PERFORMANCE BOND 


This wheel is a precise duplication 


of your specification, warranteed 32> 
<5 

when properly operated, to give you 
= 


the lowest cost per cut of any wheel. 


= ASItNMTTO TNT 


§ Write for our catalog No. 957 


nny 


or call us at Aurora TWinoaks 
7-9181 for “Progressive Speci- 
fications” on your job without 
any obligation on your port. 


UNITED STATES 


DIAMOND WHEEL CO. 


835 ILLINOIS AVENUE AURORA, ILLINOIS 
Use postpaid card. Circle No. 205 


Grinding Bearing Balls 


Sometime ago an article appeared in 
one of your GRINDING and FINISH- 
ING magazines, 
to grinding bearings ball type. I am 
interested in grinding stainless steel 


I believe it referred 


and carbide balls ranging in size from 
three quarters to two inches in diam- 
eter, Any information you can furnish 
will be appreciated. 
Fluid Packed Pump Co. 
Preston Chitty 


In the December, 1956 issue of 
GRINDING and FINISHING we 
printed a story entitled, “How Preci- 


‘sion Steel Balls Are Ground and Fin- 


ished” by Joseph A. Weir, Abrasive 
Engineer, Carborundum Co. We are 


happy to send tear sheets. 


More on Bearings 


Would it be possible to obtain a free 
copy of “Job Shop Production Anti- 
Friction Bearings’, GRINDING AND 
FINISHING, V. 5, Nov. 1959, p. 34-37? 

This is to be used in conjunction 
with my college course entitled “Manu- 
facturirg Materials, Processes, and 
Techniques.” 

San Jose City College 
James G, Babcock 
Instructor 

We are very happy to send copies of 
any articles which may be of service 
in the educational system. 


Standard Time Data 

Will you please send us tear sheets 
for Part I of “Standard Time Data for 
Grinding”? Thank you. 

General Electric Company 

Walter A, Gibson 

Specialist - Process and Equipment 

Planning 

We are glad to be able to send these 
tear sheets of individual parts as long 


as they last. The complete series w:'! 
be available in about one month. The. 
reprints will cost $1.00 each in orde: 
of less than 25. Write for quantit, 
price in lots over 25, 


Flat Polishing 


From a reader service card. 
Have you reprints of articles re 
buffing and polishing methods, thei: 


trends or technological development 
etc, 
James Smith & Son, Inc 
W. Thurber 
Engineer 


We are sending a number of reprints 
which have appeared over the years 
in GRINDING AND FINISHING, We 
hope they will be of help. 


More Flat Polishing 


We would appreciate receiving tea: 
sheets or reprints of the article: “Slash 
Costs with Flat Polishing’ by Earl D 
Hoskins appearing on pages 43-44-45 
of January 1960 issue of GRINDING 
AND FINISHING. 

Thanking you in advance. 

Fabbrica Apparecchiature Per 

Comunicazioni Elettriche - Standard 

C. Brusatori 

Works Manager 


Wheel Treatment 
The January issue of GRINDING 
AND FINISHING explains a graphite 
grindirg process. I would appreciate 
receiving six reprints of this article 
at your convenience 
Abrasive Specialist 
Stambaugh Supply 
R. A. Kindig, Jr. 


Only tear sheets are on hand at this 
time. We hope that reprints will be 
available in the near future. 


GRINDING and FINISHING 
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Ground to + .0001" of size! 


dense cast alloy PUMP RING, 2¥," dia. xy ish d 
300 per hour by a BESLY DH4 grinder. it gaged out to 
Soll and .000050” for flatness and parallelism. Stock | 
oved was .0015”. The ground faces checked c 12 micro- 


wri 
ne 
de; 
tits 
. ' ' 
el! 
ent j 
~ | Cantturn out such results...Better see Besly! 
eee « 
ints 
ars BESLY DH4 double horizontal spindle 
We disc grinder. Has exclusive precision 
quill and clutch infeed that provides 
feed increments calibrated in mi/- 
lionths. Abrasive discs can be changed 
eal in 30 minutes without disturbing 
ash setup, cutting downtime in half. Dress- 
A ing time is only four minutes, 1/5 the 
on usual time! Simplified push-button 
operation and controls, built-in dials, 
gages and meters to indicate abrasive 
conditions,movementandalignment, 
rd motor load, etc., assure precise results, 
dependable grinding production. 
Get all the facts. Write 
for the Besly DH4 
Bulletin, Now! 
VG 
ite 
ate 
*le 
ist 
ae BESLY-WELLES CORPORATION 
. 120 Dearborn Avenue, South Beloit, Illinois 
vis 
be Grinders and Abrasives + Taps + X-Press Taps*® + Drills, Reamers + End Mills + Too! Bits 
Gages * Carbide Tipped Tools, Blanks, Lapped Toss-away Inserts and Hoiders 
Use postpaid card. Circle No. 206 
is April, 1960 5 
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DIAMONDS 
DIAMOND TOOL 
DIAMOND RESEARCH 
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See us 
at Booth 338, 
ASTME 
Show, 
April 21-28 
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Practically every diamond tool in use today 
owes something to the fact that fifty years 
ago, some foresighted men started one of 
America’s first diamond tool plants in a little 
home garage in Highland Park, Michigan. 


The diamond tool of those days was a 
primitive thing—a diamond in a metal shank 
stuck into a handle. Performance was unpre- 
dictable; wastage and diamond loss great. 


But, these men had come up through the 
abrasive wheel business and were convinced 
that, since abrasive wheels differed so much 
—in size, bond, type and size of grain, 
hardness, etc., it was only logical that 
diamond dressing tools should be different, 
too; in fact, the ideal tool would be engi- 
neered to match the specific wheel and its work. 
They even believed that such tools could 
be guaranteed to do their intended job. 


It was a radical idea for those days; it meant 
endless research on factory production lines 
and in laboratories but, it worked. A steady 


progression of new ideas in diamond tools, 
new concepts of application and performance 
flowed from the garage workshop and from 
the plants that succeeded it, changed 
diamond-using habits and established an 
American diamond industry that is unsur- 
passed throughout the world. 


This, we think, is an appropriate time to say 
“thank you” to our loyal customers and to 
the members of our company “‘family’’ who 
have made this growth possible and who, 
together, have brought us to our semi- 
centennial year. 


Won't you visit us at Booth 338 ASTME 
Show where the highlight of a large display 
of diamond tools will be demonstrations of 
the remarkable new Tru-Grit* Rotary 
Diamond Dressing Wheel—a major break- 
through in high-speed precision forming and 
dressing, and the first showing of the Tru-Vec 
Diamond Tool with its X-ray Vectored 
Diamond. You'll have a profitable visit. 


WHEEL TRUEING TOOL COMPANY 


Main plant and laboratories: 3200 W. DAVISON AVE., DETROIT 38, MICHIGAN 


Piants in Dallas and Los Angeles « 


Representatives in major cities throughout the world 


WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 


33 West Street, Bloomfield, New Jersey 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 


575 Langlois Ave., Windsor, Ontario 


INDUSTRIAL DIAMONDS—Iargest stock in the Americas «© DIAMOND TOOLS—Engineered to the job and guaranteed to do it « 


DIAMOND DRILLS for Mining and Oil Field use e 


DIAMOND DRILLS, SAWS and PORTABLE MACHINES for Masonry Drilling 
Use postpoid cord. Circle No. 207 
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in Surface Grinding ek. 
Always: Use Blanchard Wheel: 


The flexibility in apquicaiin of daar 
Grinder enables you to attain peak production pg 


* 


oid and vitrified bended wheels snd aimiuae: ama 7 
Blanchard representative to help you select the wheel — or 
wheels — best suited to your requirements. potlice weit vane 
today. And may we sendiyed scopy OF ans 


Use postpaid card. Circle No. 208 
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WHEREVER ABRASIVE OPERATIONS ARE PERFORMED 


EVOLUTION OF METAL CUTTING 


We are on the verge of a true evolution in the 
metalworking field. By 1970 or before, 50° or 
more of all metal cutting operations will be abrasive 
operations! 


= Abrasive operations, long an important factor in 
—f metalworking, has, since World War II, been 

Sd 3 steadily increasing in importance. In 1953 grinding 
machines represented 26° of the metal cutting 
machines sold. In 1954 and again in 1958 grinding machines exceeded lathes 
as the largest dollar volume export machines. In 1954, it was 13 million 
to 12 million while in 1958 it was 21 million to 16 million. Now in the 
latest Department of Commerce figures, grinding machines by quantity 
represented 42% of the metal cutting machines sold in the first two 


Che Mat 


quarters of 1959. 


This evolution is not an accident. There are three main reasons for 
this increase. First, the “space age” or “atomic age” or what ever you 
wish to call it has now greatly increased the requirements for close 
tolerances and fine finishes. Every increase in this direction, of course, 
places greater emphasis on abrasive operations. Second, the technical 
advance of abrasives, abrasive equipment has been greatly increased 
since the start of World War II. While the companies involved have 
taken tremendous steps in the last few years, it is amazing to find many 
metal removal seminars which only mention tool room grinding. Finally, 
societies in the industry have been extremely active. The Grinding Wheel 
Institute has taken a very strong roll in this advance. Abrasive Grain 
Association, American Standards Association, Coated Abrasive Manu- 
facturers Institute on the corporate level and more recently the American 
Society for Abrasives on an individual level are some of the others who are 
helping this industry reach its proper position in the metalworking industry. 


There is still one area not mentioned here, that is, the individual, 
the fellow who selects the process or method of machining. It will of course 
depend upon these people as to whether they are willing to make this 
change. The increase of quality, production and savings by abrasive 
operations are available for those who are willing to investigate. In 
the end, it will be up to you to apply abrasive operations to make 


this evolution take place. 


Managing Editor 
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‘‘There’s only one thing in this business that gives 7 
me a bigger kick than seeing a new Bay State fF” 
wheel specification turn out successfully. That’s 
when one of our standard wheels goes into a series 
of tough tests and proves it has what it takes to 
beat the competition. 


“‘That’s what happened recently at Omaha 
Steel Works. They’re one of the largest and most 
diversified processors of structural steel, weld- 
ments and steel castings in the entire Western 
area of the U.S. . . . and, believe me, they are 
test-minded. 


- “As our own Abrasive Specialist, Gene Miller, 
says: ‘This was onetime when sales talk was 
strictly verboten. They wanted the best wheel they 
could get for finish-grinding steel castings and 
they asked all the major abrasives manufacturers 
for wheels to test. And, did they give them a going 
over! There wasn’t anything they didn’t check. 
The results showed our stock specifiication beat 
out all wheels in cutting speed and length of life 
so it cut their cost-per-hour figures and naturally 
fteduced down-time for wheel changes, too.’ 


‘*‘Well, there’s one example. But there are plenty 
of others. And they all prove the importance of 
testing... even testing wheels that are doing a 
perfectly acceptable job . . . because we may well 
- have a standard stock wheel that could doa whole 
lot better job. In your tool room, for example, or 
_on the production line, put your Bay State distrib- 
utor er our direct representative on the trail and 
you could quite possibly wind up with substantially 
improved performance and cost figures just by 
switching to astandard Bay State wheel, straight 
out of inventory. Our people will cooperate in any 
tests you want toset up because . . . better grind- 
ing at lower cost . . . that is their business. 

Elden L. Auker, Vice President— Marketing of Bay State \ 
Abrasives, is a man who knows the industry through years of - ie 
experience both in working in the field with Bay State oi 
customers and from close association with the research and 


development programs at Bay State’s manufacturing 
headquarters in Westboro, Mass. on” 
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peat out all competition at 
OMAHA STEEL WORKS” 


Right) Chief Inspector Lloyd Base and Bay State Abrasive Specialist 
Gene Miller examine results achieved with Bay State finish-grinding wheel. 


Below) Operator Vincent Munsinger finish-grinds steel track-carrier casting 
vith Bay State’s 6x 34x 54 wheel on a portable air grinder. ‘‘This wheel 
uts fast and I don’t have to change wheels too often,’’ says Munsinger. 


Safety guard removed for photography) 
, ’ | , 
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ABRASIVES “ 


Bay State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices : Chicago, Cleveland, Detroit, Los Angeles, Pittsburgh. Distributors : All principal cities. 


Use postpaid card. Circle No. 209 
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A MANHATTAN ABRASIVE WHEEL 


WILL REMOVE MORE METAL, FASTER—AT LOWER COST! 


@ ROUGHING WHEELS @ FINISHING WHEELS 
@ CUT-OFF WHEELS @ DIAMOND WHEELS @ SAFETY BACK FLARED CUPS 
@ NEW FAST CUT MOLDISCS @ NEW LONG-LIFE MOLDISCS 


@ NEW SNAGGING WHEELS FOR AUTOMATIC BILLET GRINDING 


ABRASIVE, GRAIN SIZE, HARDNESS, 
ARE YOUR NEEDS LISTED HERE? STRUCTURE, BOND—EVERY WHEEL 


You Can Get a Manhattan Abrasive Wheel Custom-Designed COMPONENT IS SELECTED FOR YOUR 
- —— _ - CUTTING AND GRINDING REQUIRE- 
Sey Sreooma—tiet_— Goning ed fostg | MENTS. SEE YOUR MANHATTAN 
Centerless Grinding Bearing Race Grinding and ABRASIVE WHEEL SPECIALIST. 
General Purpose Grinding Finishing 
with Portables Finishing Tools and Cutlery SPECIFY MANHATTAN FOR MORE 
Cutting-off —Wet or Dry—Bars, Tubing, Structurals, etc. 
Foundry Cutting—Standard and Reinforced Wheels OUTPUT PER MAN HOUR— 
Grinding Carbide Tipped Tools “MORE USE PER DOLLAR” 
wr . WRITE TO DIAMOND WHEEL DEPARTMENT 
PRODUCTS MANHATTAN RUBBER DIVISION—PASSAIC, N.J. 
... "MORE USE 
piecimter RAYBESTOS-MANHAITAN, INC. 


Use postpaid card. Circle No. 210 
12 GRINDING ond FINISHING 
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Pittsburgh Chapter Welcomes 
National Convention 


Frank B, Rackley, president of Jessop 
Steel Company, Washington, Pennsyl- 
vania, is scheduled as the featured 
speaker at the evening banquet high- 
lighting this year’s national convention 
at Pittsburgh, Saturday, April 9. 

The afternoon session will consist of 
a panel discussion on the evaluation 
of billet grinding wheels, one of the 
hottest subjects in the field of abrasives 
today. 

With John Y. Arnold, national presi- 
dent, as moderator, the following will 
make up the panel: C. G. Beattie, of 
Allegheny Ludlum; E. R. Daniels, of 
Universal-Cyclops; J, Patton, of Cruci- 
ble Steel; L. Sealy, of Bay State; and 
J. E. Price, of Simonds Abrasive. 

Price, incidentally, is the author of 
this month’s cover story (see page 34) 
and Daniels supervised the in-plant 
testing of a new Mid-West automatic 
billet grinder (see page 39). 

The morning session, following regis- 
tration of the delegates at 9:30, will be 
devoted to the annual business meet- 
ing of the society. Featuring this part 
of the program will be reports of the 
national chairman, the president and 
the treasurer, together with the report 
of the nominating committee. Two di- 
rectors to serve for five-year terms, 
one to serve for two years, and an 
auditor are to be chosen. 

Representatives of associate member 
companies will get together at 9:30 
Sunday morning for a breakfast meet- 
ing, closing out the _ convention 
activities. 

All members of the society are en- 
couraged to attend the convention. 
Voting rights, however, are restricted 
to certified delegates. 
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Flint Chapter 


Walter Burkart, assistant manager of 
the Machine Tool Division, The Shef- 
field Corporation, Dayton, Ohio, spoke 
on “Crush Form Grinding” at the 
March meeting held at the McNeven 
Hotel, Frankenmuth, Michigan. 

Following the program, consideration 
was given to changing the name of the 
chapter from “Flint” to “Saginaw 
Valley,” to recognize the area rather 
than any one city. 

Another decision was made to offer 
a prize to the winner of one on the 
local Science Fairs, rather than to 
sponsor a scholarship. 

With representatives of both Detroit 
and Western Michigan chapters pre- 
sent, the possibilities of joint meetings 
of the three chapters and the coordin- 
ation of their programs and projects 
was also explored. 


New Jersey Chapter 

Like “My Fair Lady,” the GE- 
Carborundum program on the develop- 
ment and application of man-made 
diamonds continues to pack them in. 
In a repeat performance for the New 
Jersey chapter, the discussion drew an 
attendance of 67 members and guests, 
ten more than the registered member- 
ship of the chapter at the end of 1959. 

E. L. Kapernaros, application devel- 
opment engineer, represented General 
Electric, while J. A. Mueller, grinding 
lab manager, and J. W. Ripple, man- 
ager, diamond products, Bonded Ab- 
rasives Division, spoke for The Car- 
borundum Company. 


Chicago Chapter 

Albert L. Ball, technical consultant 
for Bay State Abrasive Products Co., 
Westboro, Mass., discussed “The Nature 


Albert L. Ball 


and Function of Abrasive Bonds” at 
the March meeting of the Chicago 
chapter. For once, the weather was 
favorable, and the attendance reflected 
the improvement. A film, “Prescription 
for Grinding,” was also shown. 

“Manufacture and Processing of 
Fused Aluminum Oxide and Silicon 
Carbide Abrasive Grains” will be the 
title of a talk by George L. Cornwell, 
director of research, The Exolon Com- 
pany, Tonawanda, N.Y., at the April 
meeting of the Chicago chapter, to be 
held April 14 at Neilsen’s Restaurant, 
North Ave. 

The talk will cover the electrical 
furnacing of both abrasives, processing 
and treating, and production and 
quality control. 


Long Island Chapter 

“Tool and Cutter Grinding” was the 
subject for the March chapter meeting, 
with Phillip Thomas, manager, pre- 
cision products department, The Car- 
borundum Company, Niagara Falls, 
New York, as the speaker. 

The meeting was held at Wheatley 
Hills Tavern, Westbury, New York, on 
Wednesday, March 9, 1960. 
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SPEED 


PRODUCTION.. 


REDUCE 
COSTS! 


Abrasives Divisi 


Before you order any diamond wheel, talk 
to your Elgin man! His experience, backed 
by Elgin’s broad resources, is your as- 
surance of maximum production effi- 
ciency, quality of finish and long wheel 
life! 

First select the style you need from Elgin's 
complete line of diamond wheels, then the 
Elgin man will help you specify the very 
best bond, grit, concentration, hardness 
and bond modification—and tell you 
whether to use natural or man-made dia- 
monds. 

Call your local Elgin Abrasives Distribu- 


tor or Field Engineering Office today, 
or write direct to: 


ELGIN. NATIONAL (9) WATCH COMPANY 


ELGIN, ILLINOIS 
Use postpaid card. Circle No. 211 


| 


Officers of the chapter for 1960 are: 
president, C. Honor, of J. Soehner & 
Sons, moving up from recording secre- 
tary; vice president, W. Soehner, from 
the same firm; recording secretary, 
P. Krop, of K & K Grinding. Continu- 
ing as corresponding secretary and 
treasurer, respectively, are H,. Golden, 
Kappel & Mazur, and J. Urgo, Di-Tru 
Diamond Tool Co. 


Connecticut Chapter 

The Connecticut chapter, led by 
speaker T. E. Martin of the Stewart 
Instrument Co., discussed the “Pro- 
ductive Time and Energy Analyser” 
at the January meeting. Martin showed 
the group, with the aid of slides, how 
the analyser is used extensively for 
grinding wheel testing. machine utili- 
zation studies and for the setting of 
work standards. Also discussed were 
the “Workometer,” used for continued 
measurement of the amount of work 
that workers get out of their machines. 
and the “Work Standard Analyser,” 
designed for making correct and ac- 
curate studies for setting work stand- 
ards based on a measured amount of 
machine work. 


Hudson-Mohawk Chapter 

The Hudson-Mohawk chapter played 
host at its January meeting to three 
speakers: W. Cole, R. Pugh and K. 
Reece, field representatives of the 
Grinding Division of the Cincinnati 
Milling Machine Co. Movies were 
shown on the Filmatic Spindle, the 
construction of grinding machines and 
on coolants. Working models of the 
Filmatic Spindle and wheel balancing 
components were also available for 
inspection. Following the films Messrs. 
Cole, Pugh and Reece conducted a 
question and answer session. 


MEMBERSHIP STANDINGS 

Total membership in the chapters 
of the Society, as reported to National 
Headquarters as of January 31, 1960, 
is as follows: 


Connecticut ............. 142 members 
EE bic aiccincean ewawees 100 members 
EE arbiter caacemed 88 members 
Delaware Valley ........ 65 members 
EN. Sic viodd diene 64 membres 
MN Sb don ki ecw cane 60 members 
BO Dg vicsnccccvvcnn 57 members 
fae 47 members 
ES eee rere 42 members 
Hudson-Mohawk ........ 37 members 
0 Ree ee 35 members 
West. Michigan .......... 34 members 
TL, dann cenesadews 27 members 
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DoALL DH-612 SURFACE GRINDER 
with hydraulic table drive (optional) 


Table travel: 7 in. x 13 in. 

Work height: 0 in. to 12% in. 

Saddle lock for form and plunge grinding. 
Magnetic chucks, permanent and electric 
types with SELECTRON® rectifier. 


TYPICAL DoALL STORE 
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FOR BETTER PRODUCTIVITY... 


NEW GRINDER FITS JOB and OPERATOR 


Here is the newest modern, low-cost DoALL surface grinder. It can double 
on either your tool room work or production runs. 


This outstanding grinder offers you the practical combination of both 
manual and hydraulic worktable movement. It provides convenience and 
versatility you'll find in no other grinder. Saddle ways support the entire 
work area. There’s no table climb. Operators can grind directly from 
handwheel calibrations to ‘“‘tenth” accuracy—with vertical feed calibrated 
to .0001 in. and cross-feed to .0005 in. Relying upon this accuracy of 
controls, operators eliminate the old grind-and-measure practice. 


The operator can quickly “fit” this grinder to himself. Machine height is 
adjustable. Table handwheel is easily moved from left to right side of 
saddle and its position adjusted radially for greatest convenience. These 
are a few operating features that increase operator productivity. 


Complete line of attachments, such as “Cool Grind’ coolant system, 
hydraulic table control and many others, can be purchased with machine 
or added in your plant. Before you buy any surface grinder, see the model 
DH-612. Ask your DoALL Sales-Service Store to demonstrate. 


The DéALL Company, Des Plaines, Illinois 


Call Your D@BLL Sales-Service Store 
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TO HELP YOU GRIND MORE FOR LESS 


Up to 300% faster form grinding in carbide, ceramics — 
Brown & Sharpe MICROMASTER with VISUAL GRIND 


VISUAL GRIND, the built-in comparator on the B&S 618 
Surface Grinding Machine, permits tool and die makers 
to meet today’s demand for intricate shapes in super- 
hard materials with spectacular savings in work hours 
and wheel costs. 

Skilled operators can save up to 300% in set-up and 
grinding time. There is no need to remove work for fre- 
quent inspection with separate equipment. Semi-skilled 
workers, also, quickly learn to “follow the line,” and 
match the clearly visible, true image of the work to the 
form layout drawn on the screen. Wheel costs are dras- 
tically reduced in grinding carbide and ceramics — any 
contours can be reproduced with a few simple wheels. 


An unlimited variety of forms can be produced in 
punches, dies, and similar work — with through, blind, 
or template grinding — using standard equipment and 
simple attachments. 

The MICROMASTER® with Visual Grind provides 
all the extra profit-saving advantages of the new B&S 
618 Surface Grinder. It can be readily used for other 
grinding, of surfaces up to 6” x 14”, without disturbing 
the optical system. 

THE VISUAL GRIND® system is manufactured by The 
Cleveland Grinding Machine Co. and is sold only by 
Brown & Sharpe. For details, write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., Providence 1, R. I. 


Brown & Sharpes PRECISION CENTER 
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they turn in top performance to turn out top results 


SIMONDS 


for 

‘increased production 
“excellent finish 

“superior surface grinding 


No matter how you measure performance .. . faster pro- 
duction, better finish or longer life . . . Simonds segments 
fill the bill, and more. Why? Because, by determining 
exactly the grain and grade specifications for your jobs, 
Simonds representatives equip you with segments de- 
signed for the kind of top performance you want. Care- 
fully manufactured for dimensional accuracy, uniform 
grinding action and consistent performance from lot to 
lot. All sizes and shapes for all chucks. Order from your 
Simonds distributor. 


Write for bulletin ESA 188 


SIMONDS 


ABRASIVE CO.| 


SOLID TYPE 


All segment sizes and 
shapes available for 
both gap type and 
solid type segmental 
wheels. 


Division of Simonds Sow ond Siee! Co. 


4 [ R SIM 


WEST COAST PLANT: EL MONTE, CALIF.—BRANCHES: CHICAGO « DETROIT « LOS ANGELES « PHILADELPHIA « PORTLAND, ORE. « SAN FRANCISCO 
SHREVEPORT — IN CANADA: GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO., LTD., BROCKVILLE, ONTARIO « ABRASIVE PLANT, ARVIDA, QUEBEC 


Use postpaid card. Circle No. 214 
April, 1960 17 
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“Rust Completely Under Control!” 
Cimpwus, rust-contro!l specialist of the famous Cimcoot family of 
cutting fluids, cuts special handling costs by more than $90 a 
week. (Company name on request). 


FOR 100% OF ALL METAL CUTTING JOBS 
Production-proved products of The Cincinnati Milling Machine Co. 


CIMCOOL $2 Concentrate — The pink fluid which covers 85°% of all metal cutting jobs. 
CIMPERIAL ° — Newest in the famous, industry-proven line of CimcooL”® Cutting Fluids. 
CIMPLUS — The transparent grinding fluid which provides exceptional rust control. 
CIMCUT Concentrates (AA, NC, SS) — For every job requiring an oil-base cutting fluid. 
ALSO — CIMCOOL Tapping Compound — CIMCOOL Bactericide — CIMCOOL Machine Cleaner. 


For full information on the complete family of Cimcoot Cutting Fluids, call your 
Cimcoot Distributor. Or contact Cincinnati Milling Products Division, Cincinnati 9, Ohio. 
Trade Marks Reg. U. S. Pat. Off. 


Use postpaid card. Circle No. 215 
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Regrinding End Mills 


® It seems that when we receive end 
mills from a vendor we get normal tool 
life, but after one grind the tool life 
drops to below 50% of normal. What 
would we gain by using a coolant when 
the cutter is being ground? One vendor 
told me that they use mist to grind 
their cutters at the factory —W. D.., 
Windsor Locks, Connecticut. 

Difficulties such as you have experi- 
enced are not uncommon and we have 
encountered them many times. Loss of 
production from tools after regrinding 
could result from errors in maintaining 
the original tool ang'es, or possibly 
from the use of abrasive wheels much 
too hard for the operation. 

Whether or not a cutting tool should 
be ground dry or with a coolant depends 
largely on the size of the tool and the 
amount of grinding required. 

You have no doubt observed that 
many tool grinders are not equipped 
for wet grinding, for the reason that 
the resharpening performed on these 
machines is not severe enough to gener- 
ate objectionable heat. The addition of 
a coolant would cut down visibility, 
making it increasingly difficult for the 
operator to position the cutter edge. 

It is quite possible that your dif- 
ficulty may result from the method 
of regrinding in use. Occasionally the 
operator will locate a chipped or badly 
worn cutter edge and proceed to grind 
out the imperfection down to finish. 
Without backing off the grinding wheel, 
he may elect to grind down the remain- 
ing cutter edges. It is obvious that even 
though the grinding passes were made 
very slowly, the excessively heavy cut 
would generate objectionable heat. Even 
a coolant would not eliminate the pos- 
sibility of softening the cutting edge, 
although it might dissipate the heat. 

Regardless of the amount of stock to 
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be removed in resharpening cutters and 
the number of revolutions of the cutter, 
wheel infeed should not be excessive. 

Spray mist is an excellent coolant 
medium, particularly on such opera- 
tions as tool resharpening. Visibility of 
the operator should not be impaired. 
No reservoir for spent coolant is re- 
quired, as the mist is drawn into the 
exhaust system. 

After you have checked into the 
method of tool resharpening, grinding 
wheel specification, and cutter angles, 
if in your opinion the addition of spray 
mist would add further worth for pro- 
tecting and restoring lost tool life, we 
certainly would suggest you try it. 


Wheel Reinforcements 

® Does a prong nut bushing hold a 
cup wheel better than reinforcing rings 
hold a snagging wheel? If so, what is 
the reason?—A, G., Steelton, Pa. 

Probably in the research files of the 
grinding wheel manufacturers or of 
some outside testing laboratory there 
is data as to the comparative operating 
strengths of the two reinforcing meth- 
ods. We are not familiar with this 
material, however. 

Of course, reinforcing rings or 
molded-in flanges are about the only 
known methods of adding strength to 
large-hole snagging wheels. Consider- 
able research has been involved in the 
design, the rod size and the number 
of rings in a given abrasive section. 
Too many or too large rings would 
have a tendency to weaken, rather than 
to strengthen, a given wheel section. 

Small portable wheels, particularly 
cups, often have threaded, pronged 
nuts molded into the wheel. Although 
the design is not universal, some manu- 
facturers have incorporated reinforc- 
ing rings into the wheel design, hoping 
to add to the safety factor of the wheel. 

The effectiveness of this design might 


be questioned because of the compara- 
tively thin rim and back sections, Port- 
able cup wheels can also be further 
protected by the use of cup guards, 
either molded into the wheel or 
mounted on the spindle with the wheel 
and revolving with it. 

Grinding wheel manufacturers have 
devoted considerable research to the 
problems of safety in the use of thei 
products. At present reinforcing rings 
appear to be the best answer for snag- 
ging wheels. The picture is not so 
clear for portable cup wheels, where a 
number of methods are in use. 

As to which of the methods you men- 
tioned is the stronger, there is no pat 
answer. Each is good in its field. 

For further discussion of portable 
wheel reinforcements. see “The Cas 
for ‘Built-In-Guard’ Cup Wheels.” 
GRINDING and FINISHING, March, 
1959, page 40. 


Pressure for Grinding 

Tungsten Carbide 

e What is the optimum pressure for 
grinding tungsten carbide with resinoid 
bonded diamond wheels, to insure 
maximum production and minimum 
wheel wear?—V. M., Berkley, Michigan. 

If you have reference to the actual 
pounds pressure as applied by pressing 
the carbide tool against the face of 
a diamond wheel, I am not aware that 
any such data has been recorded. 

I do believe, however, that the allow- 
able pressure would be closely asso- 
ciated with the available power in the 
motor drive. For instance, if suffi- 
cient pressure is applied to result in 
a slowing down of the wheel rotation, 
you have exceeded the optimum. 

In terms of infeed, the amount should 
not exceed 25% of the diamond par- 
ticle size. Heavier infeeds result in 
rolling the diamond grit out of the 
bond mass. eee 
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HERE’S THE LATEST WORD ON COOLER GRINDING— 


New COOLTEX by Texaco! 


New Cooltex keeps machines cleaner, lets dirt and grit settle out faster. 

This means freer, cooler grinding—without heat checks—for smoother 
finishes. With Cooltex, wheels last longer, and you can even use a finer grit! 
Your Texaco Lube Engineer is sending out Cooltex reminder postcards. 
Watch for yours. Texaco Inc., 135 East 42nd Street. New York 17, N. Y. 


Tune In: Texaco Huntley-Brinkley Report, Monday through Friday — NBC-TV. 


Ex~ACO 


TEXACO( 


Throughout the United States 
Canada « Latin America « West Africa 


Use postpaid card. Circle No. 217 
GRINDING ond FINISHING 
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process for positive, low-cost deburring, 
grinding, polishing, burnishing, 
radii-forming, cleaning, descaling, 

rust removal, stress relief, low 
micro-inch finishing, and surface 
hardening of metal parts... 


COST-MINDED MANUFACTURERS will 

find it profitable to investigate their metal finishing 
operations and switch to the CARBOTROL 7 
barrel finishing process by CARBORUNDUM. For 
the first time, precision finishing of metal 

parts can be handled efficiently and economically 
by most plants to replace costly hand 

finishing operations. CARBOTROL 7 is adaptable 
to all manufacturing processes. Parts of 

intricate shape, fragile and large parts, and those 
requiring fine finishes can now be processed 

on a mass production basis with excellent results. 
A staff of trained specialists and distributors 

from coast to coast are at your disposal. Sample 
parts can be processed and proper 
recommendations given for finishing to absolute 
specifications. Look into CARBOTROL 7 today! 


for a complete, unbiased nationa!/ 
service...count on 


CARBORUNDUM 


Electro Minerals Division 

Dept. GF 83-04 

THE CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


Please send me your booklet ‘‘Carbotrol 7 Process of 
Precision Barre] Finishing.” 


Name 
Title _ 
Company 
Address _ 


City Zone State 


~ 
~ 


———_— << — << ee Game mom 


? mI ie eee ie eke ea a say 
4 Ys, CW Me ae 
| Z ‘of Y Jf, : : = : - ‘ 
, as es ; : - see “? 
fe Sees ie _ 
ts = . i | 
5 3 a be ; A. : 
Sg ‘ aa Le : ie 
Be _ ; 
oe “ae Lan eae ‘ Var F ’ *y 
= x RS LY au > F ce A + a 
a » = a If 
y ml =: ; ee e ec (4 | 
a “ : ge ¥ ; § 
P. i '* : 
a a £&. 
_ ee a : 
| ; « ége | 
j x K ‘ 
i EOS : ; 
aS eo - | 
om v4 Si * - 
| et a 2 - 
| y * : — ‘ ” 
a eS 
* ‘ 3 e ae ‘ 
" - \ : 
. Wa a Mig . 
2 “3 % fe" . oF 
. e =A f ion | in % 
S a ; 2 “3 a , fl 
. Fe - # ix oe ae 2 ES GS Ge Ge ee Ge Ge Ge ag 
ts ; ae . \¢ Mt 
vail 2 ee 
ae P a. ie , : 
; . ae ae = ie eee a 
Be ee ll . - i 
i ‘ a 
i ° = 
ke 
; . ica “ ae ee ee 
e «8 
a ee 
| 


whatever your finishing problem 


ACME has-—or will design—a machine to solve it 


3uffing door knobs with a unique and compact Acme machine arrange- 
rent produces high volume output. Reducing space in a production 
ne can save important “hidden costs” which cut into profits. Acme 
tilizes its versatile, floating triple-head buffing lathe to accomplish 
rore buffing in less space. This is one of the operations performed on 
high suaieitien machine unit which removes “orange peel” and 
urface defects from all the curved surfaces of the part—gives the 
nobs an extra smooth, flawless, high color finish, ready for plating. 


@ Here is the kind of efficiency that cost-conscious manufacturers 
expect—and get—from Acme. This reputation for excellence in a very 
specialized field has been earned during 50 years of leadership in 
solving deburring, polishing, and buffing problems for a wide variety 
of manufacturers, large and small. Building hardware, automotive 
trim, electrical and plumbing fixtures, household appliances and 
kitchenware, primary metal sheets and coils—these are some of the 
many mass-produced parts now served efficiently by Acme machines. 
- 


ACME MANUFACTURING COMPANY 


400 E. 9 MILE ROAD, DETROIT 20 (FERNDALE), MICHIGAN 
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Grinding Threads in Rough Parts 


Oakland firm finds thread grinding superior in economy, 
quality for threading bridge pins of 1020 steel. 


@ Thread grinding, precision threads, and hard- 
ened materials are generally regarded as one of 
the eternal triangles of metalworking. 

In other words, you grind threads whenever 
the tolerances, the finish, or the material keeps 
you from doing the job some other way. Ask most 
process engineers how they would thread bridge 
pins of 1020 steel, four inches in diameter, with a 
special three-inch diameter, 6 pitch thread on 
each end, and chances are you'd be told, “Thread 
it on a lathe with a single tool.” 

This answer, however, didn’t satisfy Horspool 
& Romine, an Oakland, California, shop, when they 
faced such a problem in connection with a large- 
scale construction job in San Francisco. Grinding 
specialists, they use other methods only when 
grinding definitely does not apply. 

After the ends of the pins had been turned and 
centered in the conventional manner, the special 
threads were ground on a heavy duty Ex-Cell-O 
thread grinder, using 18” resin-bonded 80-grit 
aluminum oxide thread grinding wheels. While 
direct comparisons with single point threading 
were not possible, since this was not a repetitive, 
long-run production job, the results were found to 
be superior from the standpoint of economy as 
well as of quality. 

The use of a die head for a job such as this was 
considered, but was rejected due to the special 
thread, the cost of setting up for the short run 
involved, and the necessity for threading up close 
to the shoulder. 

The internal threads on the nuts were not 
ground, but tapped with a special tap ground at 


the same time as the threads—an additional econ- 
omy. The tap was a special design of Horspool & 
Romine which permitted the use of this method 
in internal threading from 3” to 6” where formerly 
most jobs were single-tooled because of high 
tap costs. 

With the success of this initial venture into the 
field of heavy industry, Ernest H. Romine, gen- 
eral manager of the Oakland firm, predicts the 
extension of applications of precision thread grind- 
ing to lower costs of industrial component parts 
with large diameter threads. eee 
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Four-inch diameter bridge pin of 1020 steel, with 
a three-inch, 6 pitch thread on either end, together 
with one of the nuts. Grinding the threads on either 
end of the pin proved to be both more economical 
and of better quality than work threaded in the 
conventional manner. 
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There is a KOEBEL DIAMOND TOOL | 
to meet Ssvery exacting demand in the industry 


Chisel and Formed rc 
for J & a ALO. Hogh 
Dinform, and other 


“ 


Multi-Point, Multi-Set, and Single Point 
Wheel Dressing Tools. 


CDP Cutter for Per- 
petual Forming of 
Grooved Grinding 
Wheels. 


Dia-Pak Coring Bits for 
Exploratory and Concrete 
Drilling. 


Shaped Diamond 
Boring and Turning 
Tools. 


WAInut 71-3048 
S486 GRINNELL ee “DETROIT 13, MICHISAN 


Shaped CDP Cutter for Grinding Nepreese see fe peers 
Hard-Fired Ceramics and Super Hard 
Alloys. CDP Precision Drills (from 
020” Dia. up) for these materials are 
available in solid and coring types, 
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A ROOMFUL of 
THOMPSON 
GRINDE 


Pictured above are 4 Thompson Grinders in the Specialties Division of Jessop Steel Company, 


This is the eighth Thompson grinder recently 
installed at Jessop which grinds plates and 
sheets up to 60” X 96” in size. 


Jessop precision ground flat stock which is 
used in gages, dies, verniers and other 
exacting products. 


Washington, Pennsylvania. There are 4 more Thompsons which are not shown in the above photo. 
All these Thompson machines are grinding to the extremely accurate tolerances and fine RMS 
finishes that distinguish Jessop’s precision ground flat stock. 

There are excellent reasons for using 8 Thompsons on this essential production. Mr. Joseph 
Manfredi, who is responsible for the quality and production of this famous ground flat stock, says, 
“We have recently installed our eighth Thompson grinder in this division. We have proven the 
top performance of these rugged machines for many years. They give us the extreme accuracy 
and precision we demand—day after day with a minimum of maintenance.” 

You may not need 8 Thompson grinders in your operations but it will pay you well to investi- 
gate what just one Thompson machine can do toward saving time, improving your products and 
cutting your costs of manufacture. 


Your inquiries are invited. I 
> Mal: pE y 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO 
“Keep owefison in mind for that daily grind’ 


Use postpaid card. Circle No. 220 
April, 1960 25 
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Thor 


Everything you want 
in Air Grinders --- 


Cn mow! 


Thor No. 5 series heavy duty air grinders. 
Safest grinders ever built. 100% increase in 
power at no increase in weight. Remove far 
more metal in far less time. Positive safety 
control, in addition to standard governor, 
absolutely prevents ‘‘run-away”’ tools. If 
governor fails, air supply is cut off. Weight 

10 Ibs. Grip, lever or butterfly throttle. 4,500 

and 6,000 r.p.m. grinding speeds. 

Thor has a complete range of air grinder 
sizes and models. There’s a Thor grinder to 
fit any metal removing or finishing problem, 
Your Thor factory representative or distrib- 
utor will demonstrate. Thor Power Tool 
Company, Aurora, Illinois. Branches in all 
principal cities. 


“ Use postpaid card. Circle No. 221 
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By H. J. Gerber 
e The illustrated floor stand was built 
for the storage of bulky accessory units 
for our tool and cutter grinding ma- 
chine. The rack is kept near the ma- 
chine and provides convenient and 
orderly storage as well as minimizing 
the possibility that these attachments 
will be accidentally pushed off onto 
the concrete floor. 

The rack is made from a section of 
6” steel channel welded to pipe legs. 
A fitted wood pad or nest is provided 
for each unit. Retaining bolts are 
welded to the channel to permit lock- 
ing the units in place. 

A canvas drop cloth is placed over 
this storage rack to keep the accessories 
free from abrasive grit and dust. 


Chuck Wrench with 

Safety Device 

By Cliff Bossmann 

e In many tool shops, injury to a 
lathe hand has occurred when a chuck 
wrench has absentmindedly been left 
in the chuck. 

Shown in the sketch is a very simple 
yet effective safety device which may 
easily be added to chuck wrenches 
of all sizes and descriptions. It com- 
prises a cap which retains a spring 
through the use of a dowel pin as 
shown. The cap is retained by a socket 
set screw. When the wrench is used, 
it is necessary to compress the spring 
prior to positioning the wrench end 
in the chuck body. When the chuck 
has been tightened, it is impossible 
to leave the wrerch in place because 
the spring will force it out of the 
chuck body. 

Many tool shops have adopted this 
easily built device, the result being a 
noticeable decrease in accidents when 
chucking is involved. eee 
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Custom-built stand for bulky accessories provides safe storage. 
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Look both ways 


when you buy points— 


Look at quality. Cortland mounted wheels 
and points are made of the very best materials 
available. Due to Cortland’s unique manufactur- 
ing process, controlled by experts in this 
specialty line, you naturally get unsurpassed per- 
formance. 


Look at your cost. This combination price 
and stock list illustrates all standard shapes of 
mounted points and wheels. It lists over 200 
vitrified bonded stock items in various sizes, 
shapes and specifications. These standard stock 
items may be purchased under a special combin- 
ing privilege with prices based on the total 


quantity ordered in different dimensions and 
specifications, provided the minimum quantity 
for each item is at least 25. 

The standard stock list is being constantly 
expanded. For information on latest additions 
please contact your local Cortland representative 
or the home office. 


Cortland points are also available in resinoid 
bonds and in the laminated Cortex type. These 
would be manufactured to order and _ priced 
under the regular schedule. a 


<4 


Cortiand points are packaged in telescope red boxes, 
">. labeled clearly — easy to store and locate quickly. 


> 


CORTLAND GRINDING WHEELS CORPORATION 


Chester, Massachusetts 


Use postpaid cord. Circle No. 222 
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“THATS RIGHT! 

ALWAYS WEAR 

YOUR CAFETY 
COGGLES”’ 


Se ey ee oT 
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\ > of a sertes @ GRINDING and FINISHING e@ A Hitchcock Publication e 1960 
jut $ wh ii mux sutety program. For single copies, circle No. 100 on the Reader Service Cat p. 65 
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e New Grinding Features... 
e New Grinding Efficiency 


J & L’s new Model E-2 Automatic Form Grinder 
offers a combination of features that add up to 
unprecedented production efficiency. 


Wide range of work speeds, from 50 to 1500 
R. P. M. New unitized headstock has a constant- 
speed AC motor, with fast cycling achieved by 
means of an electric clutch and brake. Proper 
surface speeds available for all diameters up to8”. 


Completely automatic cycle, with automatic 
positive size control. High-speed approach, 
variable feed, spark-out and withdrawal are 
positively controlled through simple cam action. 


The J&L Model E-2 Automatic Form Grinder 
with PERPETUAL FORM CONTROL through a full 12” width! 


Wheel slide is held against a positive stop with 
uniform hydraulic pressure. 


All kinds of wheel trueing, including PFC 
through 12” width. All types of J & L diamond 
dressers are available. Also, crush dressing for 
wheels up to 4” in width. In cemented diamond 
particle cutters for continuous wheel forming, 
there are sensational new capacities up to 12” 
wide. 

Capacities up to 31", for recision shaft work. 
Swivel-type platen up to 15°. Up to 31” between 
centers. Equally suitable for chuck work. 


For detailed information, 
write today for Form 5916. 


DIVISION 


JONES & LAMSON OG) —ascsn sm 


Jones & Lamson Machine Company, 531 Clinton Street, Springfield, Vermont 


Use postpaid card. Circle No. 223 
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do you have 
OIL SEAL TROUBLES? 


SUPERFINISH 
can solve them! 


Here’s a typical case where a shaft 
with ground surfaces was driven at 
a speed of 1750 r.p.m. The oil seals 
created enough heat to burn the shaft 
and stop the motor. To make mat- 
ters worse, it was found that twice 
the original speed was necessary. So, 
the oil seal surfaces were Sxper- 
finished, and the shaft operated at a 
speed of 3500 r.p.m. With the Super- 
finished surfaces, no heat was devel- 
oped at this higher speed. No further 
trouble was encountered. 
Superfinishing is a quick, simple and 
inexpensive process. Oil seal sur- 
faces are but one of the many appli- 
cations where it can save you money. 
Not only can it eliminate trouble, but, 
often it can help you reduce manufac- 
turing costs. Gisholt engineers can 
advise you regarding its applications, 


Write now for new Super- 
finish Catalog No. 1169-B 


Sy GISHOLT Wi) 


) Pes | Fy ; iy 


Madison 10, Wisconsin 


MACHINE COMPANY 


. ag 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY-REBUILT MACHINES WITH NEW MACHINE GUARANTEF 


Use postpaid cord. Circle No. 224 
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| BE LLOWS- 
A 


INFEED GRINDER 
CONTROL SYSTEM — 


Vi 


HOLDS WORK TO .0002” IN PRODUCTION QUANTITIES 


(To .000070” On Parts Smaller Than 44’) 


The Bellows-Airborne Infeed Grind :r 
Control System consists of a modified 
MICROtrol Control Unit, manufac- 


Electronic unit continuously monitors position of tured by the Airborne Instruments 

slide relative to workpiece in order to obtain pre- Laboratory division of Cutler- 

determined finished size . . . Variations in size Hammer, Inc., linked to a special 

of workpieces do not affect finished size . . . Com- Bellows Grinder Feed. Designed pri- 

pensation for wheel wear and variations in marily for use with a Cincinnati #2 

machine elements and operating conditions can Centerless Grinder in applications 

be made without shutting down the machine vee where the part is not ground over its 

A single control knob permits adjustment for size entire length (such as headed pins, 

while grinding is in process. rounds or pins of divided diameters, Ri 
or parts which cannot traverse be- wi 
tween the wheels), the unit offers in 


INCREASES OUTPUT OF EACH WORKER AND MACHINE both coarse and fine feeds and can be 


ma a set for either continuous cycling or yes 
Pre-grinding operations are eliminated . . . Speed single cycle operation. co 


and ease of set-up reduces downtime. 


CUTS DIRECT AND INDIRECT GRINDING COSTS For complete information, without obliga- op 
tion, write Dept. GF-460, The Bellows Co., pu 


Higher production per machine and per worker Akron 9, Ohio 


and elimination of “rough grinding” time means bic 
that fewer grinders and fewer workers are required ™ 
to maintain existing production requirements. The B ellows Co. 
635-C DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (iIBEC) 
AKRON 9, OHIO 
OTHER INDUSTRIAL DIVISIONS OF IBEC: Sinclair-Collins Valve Co., Valvair, Akron, Ohio * V. D. Anderson Co., Cleveland, Ohio ous 


Use postpaid card. Circle No. 216 
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Vhy General Electric Man-Made diamonds are better for you 


Diamond wheel users report that 
General Electric Man-Made diamonds increase 
production-per-wheel; reduce costs! 


Right! You can multiply output per grinding wheel 
with wheels containing General Electric Man-Made 
industrial diamonds. 

General Electric Man-Made diamonds are of con- 
trolled, uniform structure, shape and quality. Wheels 
containing G-E Man-Made diamonds give you longer 
wheel life, lower grinding cost per piece, and con- 
sistent superior performance. 

And, General Electric Man-Made diamonds — with 
optimum friability and shape — can multiply the out- 
put of your grinding wheels in all resinoid and 
vitrified grinding applications. Everything from car- 
bide burr grinding to the grinding of carbide and 
steel mixtures (even up to 50-50 ratios!). 


Multiply output per grinding wheel 
with G-E Man-Made diamonds 


Wheels containing G-E Man-Made diamonds 
(Type RVG) are readily available for every resinoid 
and vitrified grinding operation. Check with your 
supplier. Or write: Metallurgical Products Depart- 
ment of General Electric Company, 11177 E. 8 Mile 
Street, Detroit 32, Michigan. 


THE PROOF IS IN YOUR PLANT! 


An automobile manufacturer in a tool and cutter 
grinding application used 5” x 154” x 1%” flaring cup 
wheels, resinoid bond, 100 concentration, 100 grit — dry 
grinding. Man-Made diamond wheel turned out 1217 
cutters—and still had one-third of the wheel left! 
Natural diamond wheel produced only 696 cutters — 
a superiority of 162%, Man-Made over natural! 
Prove it in your plant! 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERALS ELECTRIC 


CARBOLOY® CEMENTED CARBIDES «© MAN-MADE DIAMONDS e MAGNETIC MATERIALS ¢ THERMISTORS ¢ THYRITE® © VACUUM-MELTED ALLOYS 
Use postpaid card. Circle No. 226 
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Higher speeds have long been accepted as having greater efficiency 
than lower speeds. There have always been safety rules which were de- 
veloped to control use of wheels in order to protect the user from the 
slightest possibility of injury. The hot pressed snagging wheels described 
here have indicated greatly increased savings and safety at speeds of 


12,300 sfpm. 


i; E. PRICE, Research Manager 
imonds Abrasive Company 
Philadelphia, Penna. 


@ Significance of testing hot pressed snagging 
wheels both in the laboratory and at Sharon Steel 
Corp. is threefold. First, by the use of higher 
operating speeds, considerable improvement in 
operating efficiency was made possible. Second, 
hot pressed snagging wheels by reason of their 
increased strength are designed to meet these 
needs. Finally, extreme care is necessary to assure 
adequate precautions are made to meet the new 
and tougher requirements of automatic swing 
grinding at higher speeds. 

In the writer’s opinion, the results of the tests 
indicate that hot pressed wheels meet the new 
requirements of greater efficiency with greater 
safety and should, therefore, show increased usage 
in any mills where automatic swing grinders are 
used and cost is an important consideration. 

Unfortunately, the grinding wheel industry suf- 
fers from a lack of published information regarding 
the background for its present wheel speeds. To be 
sure, the maximum allowable speeds have been 
aligned with strength characteristics of the bonded 
product. However, even here, we find discrepancies 
that bear no relationship to the true strength—if 
we mean by true strength, tensile or compressive 
strengths. It is no trick at all for any grinding 
wheel manufacturer to produce a vitrified bonded 
wheel with tensile or compressive strength equal 
to a resin bonded product. Yet all producers know, 
and field experience bears this out, that running 
vitrified wheels at resin speeds can and does cause 
breakage. This discrepancy means that the strength 
alone is not the only factor which governs choice 
of wheel speeds. 
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All this aside, why has the industry adopted a 
speed of 9,500 s.f.p.m. as a maximum operating 
speed for resin bonded wheels? Although the 
literature contains little on this, it can be reasoned 
that this choice was probably based on 2 factors. 
First, that 9,500 s.f.p.m. was the highest safe 
operating speed based on adequate safety factors 
and products produced when rules were made. 
Second, that choice of this maximum speed was 
based on information that the faster a wheel 
could be run, the better it would perform as far 
as efficiency and cut rate were concerned. A word 
of interest, here, is that the so-called upper limit 
of 9,500 s.f.p.m. is not sacrosanct even today. Cut- 
off wheels, for instance, are normally operated at 
speeds up to 16,000 s.f.p.m. Apparently wheel use 
and field operations are such that these higher 
speeds are satisfactory in spite of the fact that the 
binders are quite similar for both resin bonded 
cut-off wheels and snagging wheels. Therefore, 
we have adequate information to believe that 
higher speeds could be of value if they were prac- 
tical and safe. 

Although it is considered similar to surface 
grinding operations, the swing grinding equipment, 
whether automatic or manual, has several interest- 
ing characteristics that would considerably affect 
the pattern in grinding as a result of wheel and 
work speed changes. For instance, in normal sur- 
face grinding operations, since both the wheel and 
the work are held rigidly in a fixed relation to 
one another with a set down feed, the effect of 
changes in wheel speed and work speed are as 
follows: — 

(a) Increased wheel speed—decreases grain 

depth of cut, and makes the wheel act 
harder. 
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TABLE 1 
Cord | Arc of | Cross Sectional Time in Cut Over-all % | Work Traverse 
S.F.P.M,Length Contact Area of Cut per Revolution Time in Cut Work Wheel Spec. 
6,331 .565” $8.436° .0037 sq. in. .00044 sec. 2.34% 10 5.f.p.m. Coarse Hard 
Grain H.P. 
8,743 .640” 9.758° .0059 sq. in. | .000373 sec. 2.71% 10 s.f.p.m. Coarse Hard 
Grain H.P. 


(b) Decrease of the work speed—decreases the 
grain depth of cut, and makes the wheel 
appear to act harder also. 


On a swing grinding operation, these rules do 
not hold because the wheel is free to move with 
relation to the work to the extent that it can select 
its own depth of cut. 


Experiments in our own grinding laboratory 
showed a definite increase in depth of cut, and 
increased arc of contact occurred with increasing 
wheel speed. This, of course, was accompanied 
with constant work speed and other conditions of 
operations such as pressure. 


We experimented with standard and reduced 
speeds since it was not possible to operate our 
equipment at higher wheel speeds. Thus, the 
changes we noted were those occurring between 
6,331 s.f.p.m.—-8,743 s.f.p.m. using a test wheel 1” 
wide, 7.68” diameter and 175 lbs. pressure on a 
304 stainless steel billet. 


Figure 1 shows a replica of the grinding pattern 
and our method of measurement of the arc of 
contact by means of the cord length at the 2 wheel 
speeds tested. 


This experiment clearly shows that increasing 
the wheel speed would also increase the arc of 
contact and, therefore, the depth of cut. In addi- 
tion, changes in the work speed at constant wheel 
speed also resulted in a change of depth of cut. 
In this case, the depth of cut increased as the 
work speed was reduced. 


Thus, we have an indication that in swing 
grinding operations, we have entirely different 
patterns as far as work and wheel speed are 
concerned. We indicated that the increase of wheel 
speed should increase the depth of cut—if the work 
speed were held constant. Depth of cut was also 
increased—if work speed was decreased. Thus, the 
2 rules cited for surface grinding do not hold, in 
fact, the opposite is true. 

On the other hand, it is not clear how this 
increased wheel speed will affect the heating con- 
ditions of the wheel during the grinding operations. 
Since these conditions are important, not only for 
safety but for wheel efficiency as well, they will 
be studied further in the near future. From Table 
1, it appears that the effect of increased wheel 
speed would be to decrease radically the time each 
grit is in the cut per revolution. However, the 
over-all effect is to increase slightly the per cent of 
the time an abrasive particle is doing work or 
cutting. Thus, we may say that the increased wheel 
speed reduces slightly the time an abrasive grit 
can cool in the over-all. 

The resulting change should not be radical or 
dangerous as far as heating is concerned, and heat 


studies will be made under field conditions to 
evaluate this further. It is entirely possible that the 
net result would be a cooler running wheel, which 
would be beneficial for safety and most probably 
wheel efficiency as well. 

We can see, therefore, a definite reason to con- 
sider increased wheel speeds, particularly on those 
operations where rapid metal removal and in- 
creased wheel efficiencies are required. The auto- 
matic swing grinder represents an area where 
these considerations are most applicable. First, 
because the economics are extremely favorable in 
this area; and second, because any dangers con- 
nected with increased speeds can be minimized 
by adequate protection devices. 

Increased wheel speeds had to be accompanied 
by a careful consideration of all safety factors 
affected by this change. These could, in general, 
be divided into 3 areas: — 

(a) the wheel 

(b) the machine itself 

(c) the operating conditions 

Let’s consider the wheel itself. How could a 
decision be reached to determine its ability to 
stand higher speeds? Measurements of actual 
strength in tension had shown hot pressed wheels 
to be roughly 112% stronger than standard 
general purpose cold pressed wheels. On the 
other hand, the densities of these hot pressed 
wheels are changed, in that they were 22% denser 
than general purpose cold pressed wheels. Using 
formula developed for design of fly wheels, we 
can calculate the effect of strength and density on 
the safe operating speeds. 

Bursting speed of fly wheel is calculated, based 
on the following: — 


V—Ky S/d 
V=—Speed S.F.P.M. 
K—Constant 


S—Ultimate Tensile Strength 
of Material 


d —Density 
. 
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If we assume that the factor of safety for a 
higher operating speed must be equivalent to that 
in use in lower speeds, we can use this formula 
for a comparison. 


vil S1d2 


v2 S2d1 
Sl—uUltimate Tensile Cold 
Press Wheel 


S2—Ultimate Tensile Stress Hot 
Press Wheel 


V1i—Original Speed S.F.P.M. 
V2—New Speed S.F.P.M. 

d 2—New Density lbs./cu. in. 
d1=Old Density lbs./cu. in. 


On the basis of equal safety factors noted above 
and increased strength and density changes, we 
can calculate, therefore, that a wheel which could 
be safely operated at 9,500 s.f.p.m. is now satis- 
factory at 12,730 s.f.p.m. with the new hot pressed 
bonds. 


The increased speed (12,300 s.f.p.m.) alone is, 
therefore, more than adequately cared for by in- 
creased strength in hot pressed snagging wheels. 


Recent work by the Grinding Wheel Institute 
at the Cornell Aeronautical Laboratory also 
showed that the wheel breakage was greatly 
affected by another factor. Heat affects both wheel 
strength and stresses generated by the heat during 
actual grinding. For this purpose, studies were 
made to determine the heat or temperature dis- 
tribution during automatic swing grinding tests 
in our own laboratory. Based on this work, it was 
decided that the wheel bond design was able to 
withstand the combined heat and rotational stresses 
generated at higher speeds under laboratory con- 
ditions. Additional work, however, is still needed 
to determine accurately the changes in tempera- 
ture distribution over the wheel brought about by 
changes in wheel speed under field conditions. It 
can be reasoned that this change in wheel speed 
could either raise the heat stresses slightly or lower 
them, based on the increased wheel speed and its 
cooling effects during grinding. This still must 
be further evaluated under field operating 
conditions. 


Next, let us consider the machine itself and how 
it affects higher wheel speeds. We must assume 
that no matter what the safety factors are which 
may be designed into wheels, they may still be 
broken. Since increased wheel speeds must of 
necessity mean higher speeds imparted to wheel 
fragments, in the event of breakage, adequate 
guarding must be considered. 


In this area, our recent tests were made using 
an improved guard developed by Fox Grinders, 
Inc., which covers at least 65% of the wheel on 
this Mid-West Grinder. Design of the guard 
provides for a welded steel cover of 1” thick top 
and %” thick sides. A 1%” thick by 4” to 12” wide 
steel brace is welded to the cover and to a steel 


strap 4” x 1%4” thick running over the cover to 
the mounting on the opposite side of the yoke. In 
addition to the guard, Fox Grinders has also 
designed the spindle to operate at the speed of 
12,500 s.f.p.m. and under pressures of 1000 pounds. 

An important part of any decision to increase 
the wheel speed is the environment or surrounding 
work conditions. Any attempt to increase the wheel 
speed should take into account the possible condi- 
tions which would exist should an accidental 
breakage take place. Here again, as shown by 
photo, the automatic grinder, Mid-West Abrasive 
Co., offers excellent protection for the operator. 
Normally, he would be the only person near 
the wheel. In the event that a wheel should be 
broken, the combination of a heavy guard protect- 
ing 65% of the wheel, and operating conditions 
as illustrated above, leave little chance of injury. 

Taking all into consideration, therefore, we 
have excellent reasons for attempting a higher 
wheel speed test (12,300 s.f.p.m.) for hot pressed 
snagging wheels. 

Arrangements were, therefore, made with 
Sharon Steel Corporation to study this effect 
using identical testing methods and specifications, 
but varying wheel speeds from 9,500 to 12,300 
s.f.p.m. All wheels tested at higher speeds were 
also speed tested at speeds 50% higher than the 
actual operating conditions. 

How did our results agree with the reasoning 
that higher speeds would help? The results are 
obvious in the table below. This test was run on 
300 Type stainless at a head pressure of 635 lbs. 


EFFECT OF WHEEL SPEED CHANGE 


No. of Wheels Tested Each Speed ............ 8 
PC cece daw ae ae eee ewes Increased 48% 
Total Metal Removed/Wheel ....... Increased 61% 
SO: cca ee aaa <xeeewd Increased 15% 
Cost/Net Ton Ground ........... Decreased 21% 
eT Decreased 27% 
SE aa ced See Ala W 0s wwe Increased 8% 
ee NE kv cease eceencwen Increased 61% 


*Effect noted may not be due to increased wheel 
speed. It seems reasonable to suppose that the per 
cent removed from a billet may vary slightly from 
billet to billet. 


In any case, these results certainly seem to 
indicate a pronounced improvement is possible 
with increased wheel speed. Couple this with the 
fact that to get similar increases in life and 
efficiency, it would take major changes in grinding 
wheel compositions. In this writer’s opinion, no 
single wheel improvement we have made has 
nearly equaled the changes noted here. 


Since wheel breakage was not increased by the 
use of higher speeds, this warranted still more 
testing under these conditions. Present plans call 
for a much larger sample of wheels to pin down 
more completely the effects noted. In addition, 
more detailed information will be determined on 
the wheel temperature distribution at both operat- 
ing conditions. eee 
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Special Report: 
Shaped Diamonds for PORTABLE Form Truing 


April, 1969 


Shaped diamonds increase effectiveness of portable wheel forming 


instrument. 


By F. 0. HOAGLAND 
Pratt & Whitney Co. 


@ Cutting action of the shaped diamond leaves 
a clean, open and free cutting surface on the 
formed wheels. The wheel dimensions can be 
more precisely developed and will last for a 
greater number of passes. These are the reasons 
for using precision shaped diamonds for wheel 
forming with the Pratt & Whitney Diaform port- 
able wheel-forming instrument. 

Three diamond tools are used by the Diaform 
in forming the face of an abrasive wheel, rough, 
semi-finish and finish. The rough tool is of natural 
shape and unground, with approximately .020” 
radius and 60° included angle. The semi-finish 
and finish diamond tools are both ground and 
polished to either .005” or .010” radius as required. 

The roughing diamond tool is used only for the 
first “rough” forming of the wheel. A .010” radius 
diamond is then used and followed by either an- 
other .010” radius diamond or a .005” diamond de- 
pending upon the sharpness of the corners. Cor- 
ners of .015” radii or less require the .005” radius 
diamond for final forming. 

When properly used, the diamonds will hold 
their precise shape for considerable time. For 
work with the most rigid surface specifications, the 
diamonds must be occasionally re-polished by a 
diamond-cutter. 

The blocks that hold the diamond tools when 
they are in contact with the abrasive wheel are 
bored at an angle of 5 degrees. This provides re- 
lief behind the actual cutting edge of the chisel- 
shaped diamond. The angle of the diamond shank 
must lean with the wheel rotation, not against 
wheel rotation. 

In the majority of cases, it is possible to do 


the bulk of the wheel truing with the flanks of 
the outer edges of the truing diamond, and by 
so doing maintain the true curvature. If, after 
considerable use, the cutting edge of the finish 
truing diamond shows signs of wear, it can be 
reversed by turning it 180 degrees in its block. 
When the radii of both cutting edges of the fin- 
ish diamond are worn to an untrue shape, the 
diamond can be used for semi-finish forming. 

The most important precaution with regard 
to diamond life is to prevent overheating of the 
diamond tips. The harder the wheel, the greater 
the danger of overheating. A copious and steady 
supply of regular work coolant should be main- 
tained during wheel forming. Wheel speed should 
be reduced by about 50 per cent on wheels of hard 
grade when truing. For forming the hardest grade 
wheels, smaller cuts—.002- to .003-inch per pass 
—should be taken from the wheel. 


Forming the Wheel Is Fast and Simple 

The time required to form a wheel depends on 
the diameter of the wheel, the width and depth 
of the form to be produced, the bond and grit 
in the wheel, the finish required on the machined 
pieces, and to some extent, the skill of the oper- 
ator. An experienced operator usually takes from 
15 to 30 minutes to form a new one-inch wide, 
ten-inch diameter wheel. 

Almost any form can be produced on the 
grinding wheels, but the greatest latitude should 
be sought on internal corners, as the sharper the 
corner required, the longer the job will take. 

A profile drawing of the piece to be ground 
is transferred to a template. The template form 


Above are examples of the complex forms which can 
be developed by form grinding. All the forms are the 


results of wheel-forming with single-point diamond 


tools. 
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New portable wheel-forming instruments and im- 
proved diamond tools, as illustrated here, have greatly 
enhanced the art of wheel forming. 


STANDARD MARKING SYSTEM CHART 


Sequence 1 3 3 ‘ 


5| -A-36-L- 5-V-93 | 


_ _ = 


Oe ee sss Pee a ee 


ABCDEFGHIJKUMNOPORSTUVWKY2 
a 
The “Standard Marking System Chart” shows the 
standard markings for wheels of aluminum oxide and 
silicon carbide, fine grit, and medium grade which 


are recommended for form grinding. 


is made exactly five or, in some cases, exactly ten 
times larger and just the reverse of the form 
required on the finished piece. The template is 
secured to the mounting plate of the Diaform. 
The diamond tools are lined up by means of a 
gauge so that they will contact the blank wheel 
directly on a center line of the wheel spindle. 

The desired form is then trued into the wheel 
face by successive passes of the tracer over the 
template edge. The operator’s movement of the 
tracer guides the diamond tool as it cut-forms 
the wheel. Tangential guards prevent the grind- 
ing wheel from cutting the diamond mounting. 
These guards also prevent the diamond from 
overcutting the wheel. 

The cross feed of the diamond forming tool 
during true-forming of a grinding wheel must 
be regulated according to the diameter of the 
wheel and the surface finish requirements. 


In operation here is the Diaform wheel-forming port- 
able attachment which transmits the dimensions of a 
wheel profile template to the wheel, through the 
pantograph linkage. Three diamonds are used to 
rough, semi-finish and finish the form in the wheel. 


If the surface requirements of the machined 
piece are extremely rigid, then the diamond tool 
must be moved across the wheel at no more than 
Y% or % the width of the diamond point for each 
revolution of the wheel. Faster crossfeed leaves 
imprints of the tool point on the face of the 
wheel. Where surface specifications for the fin- 
ished piece are less rigid, the final forming of 
the wheel can be accelerated by increasing the 
cross feed of the diamond tool. 


Wheel Sizes and Types Formed 

An intermediate size model handles wheels up 
to 14 inches in diameter and produces forms up 
to two inches wide with a maximum form depth 
of one inch. It has a 5 to 1 pantograph ratio. 

The largest wheel-forming model can be used 
for wheels up to 20 inches diameter. Maximum 
width of form is three inches and maximum 
depth is one inch. Its pantograph mechanism has 
5 to 1 ratio. 

The choice of correct grinding wheel is very 
important. Because of the ease with which wheel 
retruing is performed, the harder and coarser 
wheels should be avoided for better finish on 
the work and longer life for the truing diamonds. 

For form grinding of high-speed steels or hard- 
ened tool steels, aluminum-oxide wheels have 
been found best suited. A grit size of 100 is 
the most satisfactory for all forms encountered, 
but a finer grade may sometimes be found pref- 
erable for small, clearly-defined forms. Vitrified 
bonds are generally preferred over silicate bonds. 
In the form-grinding of steels, a wheel of alu- 
minum-oxide, 100 grit, grade G or H will prove 
satisfactory for most jobs. Forms with internal 
corners of a minimum of .008-inch radius can 
be readily ground using a finer and harder wheel 
such as one with 150 grit, grade I. 

When any wheel is formed, it should be care- 
fully balanced and mounted on the grinder and 
trued on all faces in the normal way before at- 
tempting to use the forming instrument. e e e 
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truth, so that its dimensions correspond 
exactly to specifications for the shape and 


surface of the piece being ground. The ac- — 
curacy of the work depends on the wheel’s — 


trueness. 


: Dressing is performed on a grinding wheel 
to remove its outer layer of abrasive, either 
use the abrasive grains have become 


dull, or because the wheel has loaded up — 


with material from the piece being ground. 
wheel to the grinding job. 


_ Truing is performed on a grinding wheel — 
© grind the wheel shape or form to its proper _ 
ensions. A grinding wheel is trued in — 
er to restore its cutting face to running — 
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This presents a fresh face of the grinding — 
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Automation Boosts Small- 


Billet Snagging Production 


Automation of small-billet grinding cuts over-all costs by 
20%-40% and doubles production per wheel. 


By HARLOW G. JONES 
Director Product Engineering 
Mid-West Abrasive Company 


@ Successful application of the principles of 
mechanical snagging to the grinding of small 
stainless and tool steel billets is reported to have 
reduced the cost of the operation from 20% to 
40%. In addition, production per wheel has at 
least been doubled, and billets that would for- 
merly have had to be scraped have been salvaged. 


These are some of the more spectacular results 
of the installation of a newly-developed Mid-West 
automatic billet grinder at the Bridgeville, Penn- 
sylvania, plant of Universal-Cyclops Steel Corpo- 
ration over a year ago. 


E. R. Daniels, superintendent of conditioning, has 
pointed out that 20”x3”x8” resinoid wheels on the 
new machines are averaging about 1,000 pounds 


of metal removed per wheel, compared with an 
average of about 450 pounds for manual swing 
frame grinding and 800-1,000 pounds for a 24”x3”x 
12” wheel on a mechanical slab grinder. 

Tool steel and stainless billets of the kind for 
which this machine is designed range in cross- 
section from 2”x2” up to 8”x8”, and up to 96” 
in length, with dimensions of 4°x4"x50" and 
6”x6"x42” quite usual. 

The big increase in metal removal per wheel, 
together with the much higher rate of metal re- 
moval per hour will result in a minimum of from 
20-40% over-all savings. 

The principles of the wheelhead mechanism have 
been known for ten years or more, and adequate 


From muscles . . . to machines for snagging 


The old way, dirty, disagreeable, tiring. Operators 
could exert about 100 to 250 pounds wheelhead 
pressure, often hung improvised weights on the 
handles to increase pressure and production. 


Slab grinder, the predecessor of the automatic billet 
grinder. Hand levers control forward, backward, and 
vertical motion of the grinding wheel boom, and 
foot controls move the machine on the track. 
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Full view of the automatic billet grinder in action. From the loading 
rack (lower left) the billets are fed onto the conveyor. This device 
traverses the billet under the wheel, rotates it 90° at a time until all 
four sides are ground, then returns it to the discharge rack. 


grinding wheels have been available.* The prob- 
lem in grinding small billets has been to develop 
an adequate automatic handling mechanism. 


Previous successful applications had involved 
a traveling wheelhead and a stationary work- 
piece—blooms or slabs up to 5”x40”x18' or 3”x12”x 
20’, and billets on the order of 6”x6”x10’. 


The earlier models of these automatic grinders, 
which were often called billet grinders and which 
Mid-West now terms slab grinders, used 20” 
wheels removing between 350 and 400 pounds of 
scale and surface defects per wheel, at a cost of 
12¢ to 16¢ per pound of metal removed. 


Introduction of a heavier, higher-powered model 
using 24 wheels raised the output per wheel up 
to 800 to 1,000 pounds, lowered the per-pound 
cost to a range of 10¢ to 14¢. 


Advantages of these mechanical slab grinders, 
which hold true or are bettered by the new billet 
grinders, are the following: 


1. Increased production—three or four times the 
rate of manual snagging. 


2. Cleaner, more attractive working conditions, 
affording greater operator safety. 


3. Better surface on work ground, thus reducing 
later defects. 


*See the following articles from GRINDING and FINISH- 
ING; “Automatic Billet Grinding,’’ November, 1957; “Why 
Super-Dense Resinoid Wheels Cut Snagging Costs,” 
August, 1958; and “Effects of Materials on Snagging 
Wheel Performance,” February, 1959. 
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4. A smaller, but more highly skilled work 
force. 


For a smaller work force less supervision is 
required. Further, since the job is less disagreeable 
and tiring, labor turnover is likely to be lower, 
and the work span of individual operators is 
lengthened. Factors like dexterity and judgment 
become more significant, and brute strength much 
less important. 


Briefly, the machine incorporates three units: 
one of which is a grinding wheel on a fixed wheel- 
head which may be moved forward or back, and 
oscillated so that the wheel can grind on the edges 
as well as the normal grinding face. (The wheel- 
head is in a fixed position vertical to the work.) 


The second unit is a carriage mechanism which 
receives billets from the loading rack, conveys 
them under the grinding wheel, traverses them 
back and forth as the wheelhead indexes out and 
the grinding proceeds. The billets are rotated so 
that all four sides are ground and are then kicked 
off to a discharge rack when the snagging is com- 
plete. The billets need not be manually handled 
at any time during the grinding, unless the steel 
has deeper than normal surface defects or edge 
cracks. If this is the case, the operator switches 
off automatic and can spot grind these deeper 
defects. Sometimes in rush periods, it might even 
be desirable for some of the billets to be sorted 
from the unloading rack for a spot grind by either 
portable or small swing grinders. 


The third unit is the loading rack with a capacity 
of ten billets 8”x8” square and up to 8 long, or 
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correspondingly larger numbers of smaller billets. 
The billets are dropped on the loading rack by an 
overhead crane, and are pushed off the rack, one 
at a time, by a chain-and-dog drive. 


In normal operation the depth of cut remains the 
same, and approximately 4°% of the billet is re- 
moved. This is sufficient to take care of the scale 
and the usual run of the surface defects. 


Deeper defects can be removed by spot grinding, 
operating the machine manually. Because of rapid 
application of heavy pressure, the wheel will cut 
fast with less burning than with the lower pressure 
of a swing frame grinder. While this slows down 
over-all production, it has been found that the 
machine operating at about 400 lbs. head pressure 
will remove deeper defects than can be removed 
by swing frame grinders with 100- 250 Ibs. head 
pressure, and thus salvage many billets that 
would otherwise have to be scrapped. Such billets, 
however, generally must be re-rolled, and sub- 
sequently need a second light surface pass under 
the grinder. Aside from the salvage itself, such a 
course often makes possible the shipment of 
orders on schedule. 


According to extensive test reports with this 
machine, as much as 80% of the operator’s time 
is contact time, a considerable improvement over 
the possible number of contact hours for manual 
snagging. Also, since the operation requires little 
physical effort, fatigue never becomes a problem. 


The machine is controlled by an operator who 
sits in the cockpit of the grinder with a clear view 
of the grinding action at all times. He is pro- 
tected by a steel and safety glass partition. Oper- 
ating in various fashions from completely auto- 


matic to manual control, the machine can be mani- 
pulated by the operator to meet almost any 
condition. 


The length of travel of the carriage is controlled 
by electric limit switches with an adjustment for 
speed of travel on the operator’s control panel. 
The carriage operates with hydraulic power actu- 
ated by means of limit switches to actuate the 
rotation of billet and to allow for automatic or 
controlled traverse motion. The machine has an 
adjustable cross-wise motion, automatically in- 
dexing in steps of from 0” to 2” for a distance of 
14”. Traverse speeds are adjustable from 0° to 260’ 
per minute. 


All operating functions of the machine, including 
wheel speed, rate of traverse, angle or oscillation 
of the wheel, and pressure of the wheelhead on 
the work, are subject to operator adjustment. 
Wheel speed, by means of a four speed trans- 
mission, can be increased as required to maintain 
proper surface feet as the grinding wheel is worn 
down. It has been found that it takes about two 
weeks for an operator to become proficient in 
operating the machine. 


At Universal-Cyclops, it has been determined 
that a 20”x3”x8” resinoid bonded aluminum oxide 
wheel, 12 grit and of grade range U to W is most 
suitable. Optimum stock removal has resulted 
from a traverse rate of 40 feet per minute, with 
a wheelhead pressure of 400 pounds. The wheel 
is usually run in vertical position about one-half 
the time, and angled about 7° in the direction of 


wheel travel for the rest. eee 


(Photos courtesy Universal-Cyclops Steel Corp. 
and Mid-West Abrasive Company) 


Front and back action closeups of the grinder .. . 


An operator watches intently as a grinding wheel 
finishes one side of a billet. Note a portion of the 
control panel at his left. 


Back view showing the belt-driven wheel grinding in 
the angled position. The wheel runs at a 7° angle 
about half the time. 
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HONING ? 


Part ti! 


This third part of the honing serie: 
covers tools, abrasives and coolants. 
Previous parts have described applica- 
tions, fundamentals, machines and fix. 
tures. Future parts will discuss pitfalls, 
errors, corrections, how to apply a 
special application, It is also planne< 
that the final part will provide a buyer: 
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By M. M. PATTERSON 
Managing Editor 


@ The purpose of the honing tool is to direct the 
abrasive against the work surface with equalized 
pressure, thus providing the centering action. This 
centering action enables honing to obtain the high 
degree of geometric accuracy and direction. The 
controlled pressure also provides for even break- 
down of the abrasive and thus highly controlled 
cutting action, finish and stock removal to size. 

The honing tool consists of a drive shaft, push 
rod, body, cone or wedge, pins or plates (larger 
diameters) and stoneholders. 

The drive shaft is attached to the head of the 
machine and drives the tool. The push rod provides 
the link for movement of the cones or wedge. As 
the cone or wedge is moved away from the head 
of the machine by the push rod, it forces the pins, 
plates and/or stoneholders laterally from the 
center of the tool. 

An adjusting head is used when stone pressure 
is not provided for in the mechanism of the ma- 
chine. The adjusting head is actuated manually 
causing the movement of the push rod. The angle 
of cone or wedge is matched by an angle on the 
pin, plate and/or stoneholder. This changes the 
movement or pressure of the push rod 90° to the 
stones with positive movement. In some designs, 
two cones are opposed and threaded oppositely, 
thus moving together when the push rod is rotated. 
This is to provide greater rigidity. 

Width and number of stones depend upon the 
size of the bore. The length of the stone depends 
upon the length of the bore. For some extremely 
long bores, sets of stones are arranged in tandem. 
This arrangement will also be utilized for tandem 
bores. For blind-end bores, the lead end of the 
stones are located at the lead end of the tool. 

There have been various theories as to whether 
the number of edges or amount of abrasive area 
presented to the work provide the best action. Still 
other designs provide a single stone opposed by 
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Shown here is one of the largest tools 41” in diameter 
by 63’ long. The insert shows one of smaller .078” 
in diameter. Courtesy Micromatic Hone Corp. 


two non-ferrous wear shoes which are irregularly- 
spaced to provide a balanced pressure. 


Ton 


FLOATING 
FIXTURE 


——— 


| ! 
Drawing on left demonstrates universal action of 
driveshaft. Right shows rigid drive shaft with the part 


floating in fixture. Courtesy Micromatic Hone Corp. 
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Diagram of a typical honing tool showing nomen- 
clature, 


GRINDING and FINISHING 


oS oe SS ee Oe bi 
- WHY aa 
aa ‘ \ bs 7. * WS 
; ; ee : * \ s . ; § ate = | 
aoa : - _ * a ) 
oc a i Re & (co 
é Me . cn be Ms } 
&§ Bal 2 N\A / a 
% i we oe Nase ie 
| ; ing pe 
2 ae a > = 
foun? - L Cam _ if —* 
oe F Bi ee, ? te 
re 4 ae Re -< \aa 
; : { ' : . ie *. _—" ‘ ‘¥ ae ‘ 
hte oa el hacnin _ y . ; 
ti 2 7: 
2 z 
oe FLOATING {/] 
TOOL 
hia , 
: F 
we: ac 
Avge” i 
: BB : 
, : é i! : , 
- ~ " eee a 
ee ie ' 
F\. ae a 
-* = 
s : A kh 4 
ae ies an 
aid *< 1 \ A 4 
nis % Stone + 
yi RK Zit : 
= 
ee a ee 
; é oy = i ca — i oe Nal oe ‘ ie: 2 fe eee ay 


Still another tool is designed with the stones and 
guides running in a spiral or oblique pattern on 
the periphery of the body. This design was de- 
veloped to provide continual contact of the ab- 
rasive over the full circumference of the bore 
being honed. The stones bridge interruptions in 
the bore and are said to eliminate much of the 
chatter, stone breakage or hole distortion. Greater 
abrasive area is provided by increasing the length 
of stone for a given length of body. 

Drive shafts are designed either rigged or with 
universals. In the case of rigid shafts, the parts are 
usually small enough so that they may float. In 
both cases it is the object to allow the honing 
tool to center itself in the bore and not alter the 
hole location. Still other design provides rigid 
shafts in all cases while holding the fixture or 
part location closer. 


STONES 

The action of the honing stone is quite different 
from that of other bonded abrasive applications. 
During the rotation and reciprocation of the hon- 
ing operation, the individual abrasive grits on the 
surface of the stone are presented to the work at 
a continually varying direction. Another point of 
difference is the steady, balanced pressures of 
honing which are not matched by any other bond 
abrasive operation. This is considered one of the 
reasons why a large area of abrasive contacts are 
possible for honing and not practical for other 
operations. 

Stone marking is, in most cases, the same as that 
of wheels; however, several companies have their 
own markings which often denote a finer divi- 
sion of bond grades. 

Generally speaking, the abrasive action is the 
same as that of other bonded abrasives. Silicon 
carbide is recommended for cast iron and non- 
ferrous materials. Aluminum oxide is recom- 
mended for steel. Grit size ranges in finer sizes 
than for wheels. This is again due to the large 
amount of abrasive area of contact with the work 
which presents more points for cutting. 

Bonds are also for the most part the same as 
those for wheels. The change in amount of bond 
hardness has the same effect. Structure and type 
of bonds are also the same. 

It should be noted here that there have been 
some new bonds and additional care taken in the 
preparation of stones by some manufacturers. This 
has been in the bond for the most part and has 
been along two lines. One has been the finer divid- 
ing of the standard grading or hardness. The other 
has been the density of the bond. A recent de- 
velopment is carbon-bonded, sintered abrasive 
which again was developed to provide greater con- 
trol of grading or hardness. This bond is non- 
porous and is said to result in less loading, more 
efficient cutting action and cooler cutting. 

In addition to the standard bonded preparations, 
fillers are sometimes used in honing stones. These 


End view of a manually stroked honing tool with 
the parts noted. Courtesy Sunnen Products Co. 


Honing tool shown here is typical of small diameter 
manual reciprocating type. Lengths are often greater 
than shown, Courtesy Sunnen Products Co. 


Above is shown a 30” diameter honing tool for vertical 
applications. Courtesy C. Allen Fulmer Co. 


Production type honing tool with automatic sizing 
unit attached. Bore is sized on every stock of the 
tool. Courtesy Jes-Cal Co. 
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Multiple stones in tandem can greatly increase the 
length of abrasive in the tool. Courtesy Sunnen 


Products Co. 


External type honing tool for diameters of 1%,”", 1” 
and 5%”. Courtesy Barnes Drill Co. 


Production type honing tool for 2” diameter bores. 
Courtesy Barnes Drill Co. 
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include sulphur paraffins, resins, etc. The fillers 
are generally used to retard loading of vitrified 
bonded stones by soft materials. Fillers such as 
sulphur act as a lubricant providing a finer finish 
with given grade. It has also been used as an in 
between grade, such as in the case when M is too 
soft and N is too hard. 


Resin fillers have been used to cut down ex- 
cessive chatter on roughing operations starting 
with a very uneven surface. 


The six most important factors to consider when 
selecting stones are: hardness of material, type of 
material, amount of stock to be removed, finish 
required, tolerance required and time allowed for 
the job. 


With honing stones as well as other bonded prod- 
ucts, it is important to remember that the grading 
of one manufacturer will not necessarily equal 
that of another. When an M grade stone is recom- 
mended, it should be treated only as a recommen- 
dation and it might well be found that an L of one 
manufacturer will be best or a N of another 
would be correct. 


Shapes of the stones are commonly rectangular 
with a radius being formed or trued on the top 
of the stone. There are, of course, many shapes 
which are used in special applications and a T- 
shaped stone which is used most often for small 
bores. 


Various codes are used to identify the shapes; 
however, the industry always indicates the size 
of the stone by height first, width second and 
length last. A stone described as 42” x 34” x 4” is 
14” high by °8” wide x 4” long. 


Stone mountings vary a great deal. The reason 
for mounting the stone is to provide a means of 
holding the stone and to provide protection to the 
stone and to the hone body. 


The most common type in the past has been the 
shell. The shell was a stamping which is shaped 
like a channel in which the stone is cemented, 
either by glue or shellac. The shell usually is de- 
signed with thrust lugs to prevent movement of 
stone from reciprocation. The shell often also in- 
cludes extensions which allow for retention springs 
to hold the stone and shell against centrifugal 
force. 


For smaller bores, the stoneholder is a single 
piece machined with a channel for cementing the 
stone and shoes for contacting the cone or wedge. 
The stoneholder may also be plastic with steel 
reinforcing. One company molds this plastic around 
the stone while others cement the stone in the 
molded plastic shape. Still others have cemented 
plastic sheets to the sides of the abrasive. Still 
other designers of the plastic holders leave the 
lead edge of the abrasive open stating that this 
design allows the coolant to reach the stone in- 
stead of being wiped away by the leading plastic. 

Some of the plastic coverings do not act as stone- 
holders. This design for larger bores requires either 
an expansion plate or pins that ride on the cone 


GRINDING and FINISHING 


Ap 


fea eo i ak a. " * : i me ae Fat ‘, Mi ae cou ee pe ae : . 
pty a ES ee 2 ae : a ee a Pa + tage Oe eee 2 : : ae. ‘ ; i 
| os PO 
2 a 
= 
, as “> _— 
ae , /, - “ S ¢ 
x ft wi = * + S cubs? 
a Ps h 4 ia | 
; : i . , 
, : , bs wit ie me 
: he Re . ~~ f i . 
2 = 7 > 
; Pa . = st . 
= a i Sy {eS 
. - ; 7 eee <a — 
= ; ; ‘ s . 
; -_ ? 
r ? . 
= 
- $ ° 
~ ‘. Pn d 
a ’ 
7 ‘ bes | 
? ~¢° 2 
\ 
A} i: * 
‘ \ 
F : \ 
- . - 
_ a 
3, 
ne : . 
a Nie : re Se eee ee ae : : . 


April, 1960 


Oe is 


or wedge. For still larger bores, the stone is 
clamped in a stone holder which is moved out by 
pins. 

COOLANT 


All honing operations are performed with cool- 
ant, and coolant used is a major factor in the 
honing action. Coolants have a definite effect upon 
the success or failure of any honing operation. 
They affect a honing operation in the following 
ways: lubricating action; cooling action; flushing 
action. 

Generally speaking, a coolant should have the 
following characteristics to accomplish each of the 
above three actions of a honing coolant. 

The lubricating action of a honing coolant de- 
pends largely upon its viscosity. For honing steel, 
a more viscous coolant is used than for honing 
cast iron which contains free graphite and has a 
much lower tensile strength. Kerosene is gen- 
erally the base of all honing oils and the viscosity 
is controlled by adding a sulphurized lard oil or 
heavy cutting oil. The ideal condition is reached 
when the lubricating effect gives the maximum 
rate of cut with the minimum power input to 
drive the honing tool. 

The ability to carry away heat is a very desirable 
characteristic of a honing coolant. It is not very 
likely that a honing operation will ever burn the 
work, but any excessive heat in the work can 
cause other undesirable effects. A change in cool- 
ant viscosity will surely result from excessive heat 
and along with it a change in cutting character- 
istics of the abrasive. Probably one of the most 
bothersome effects of heat is the change in work 
dimension. This change in dimension makes ac- 
curate sizing very difficult, and could not be 
tolerated in high production work. Refrigeration 
is often employed to keep the coolant tempera- 
ture down. A large supply of coolant will also help 
toward this end. 

Plain tap water is the most effective coolant 
from the standpoint of heat absorption. Water does 
not have sufficient lubricating qualities, however, 
to make it a successful honing coolant. Water 
also rusts the machine and the work. For these 
reasons, kerosene with additives has been most 
widely used as the best alternative despite the 
fact that its ability to absorb heat is about % that 
of water. 

The flushing action of the coolant in any honing 
operation is extremely important. When a hone- 
stone is operated in a plain bore the individual 
grain particles have no opportunity to get rid of 
the chips they remove from the work because the 
abrasive never leaves the work with the exception 
of those grits at the ends of the stone which over- 
travel at each end of an open bore. As a hone stone 
reverses its direction of reciprocation the removed 
particles of metal and loosened abrasive are 
worked out across the face of the stone to the 
trailing edge and into the path of the coolant. If 
the coolant does not flush this material away 
quickly there is danger of it being worked back 
under the stones. If this action does take place, 


Shown here are some of the plastic covered honing 
stones, Courtesy Barnes Drill Co. 


either or both of two undesirable results may be 
noted. The first of these is loading of the stone face 
with metallic particles, the second is short stone 
life caused by the abrasive and metallic particles 
dressing the stone. 

If the coolant is recirculated, and generally it is, 
it must be cleaned before it comes to the work 
again. (Grinding and Finishing—July 1958.) 

In most cases a gravity (low pressure) flow in 
sufficient volume is satisfactory from a flushing 
standpoint. There are jobs which require a forced 
flow of coolant to get the proper flushing action. 
A good example of this is the oil well equipment 
supply companies which hone tubes about 14%” 
diameter and 20’ long. The best results in this 
application have been obtained when the end of 
the tube away from the honing head is capped 
over, allowing runout room for the hone, and the 
coolant is forced through the tube under pressure. 
Where machines doing this work are not provided 
with a forced coolant feed, much trouble is en- 
countered with metallic particles becoming im- 
bedded in the stone. 

In some cases kerosene is not acceptable be- 
cause of the fire hazard. Mineral seal oil has been 
a substitute in these cases. eee 


The next issue will conclude this series. The last 
part will include a buyers guide for equipment, pitfalls, 
errors and corrections. Reprints will be available after 
the printing of the last part. 


SUGGESTED COOLANTS 


Material 


—__— Coolant | — 
% Cutting Oil! % Kerosene 
Monel Metal 10 90 
Cast iron | “40 60 
Aluminum | 20 #=| #4«80 ~~. 
Bronze, brass | 20 | 80 
Soft steel | 30 | 70 
Steel 30-40 | 40 | 6o 
— | 
Hard Steel 20-30 | 80-70 
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Standard Time Data 


For Grinding 


Part v 


This is the last part of the series on Standard Time Data. It covers 
infeed centerless grinding, and snagging. The series has covered ap- 
plication of standard time data to many of the most common meth- 
ods of grinding and describes the development of standard time data 


information and charts. 


By E. A. CYROL and R. L. BORCK 
E. A. Cyrol & Co., Chicago, IIl. 
Management Consultants 


@ For our studies of infeed centerless operations, 
we had available Cincinnati No. 2, 3, and 4 center- 
less grinders. The data given on these pages applies 
to their operation, and can be regarded as a guide 
in establishing similar data in other plants. Some 
of the machines were equipped with auxiliary 
loading devices, ejectors and roller rests. We have 
confined our presentation to those devices in most 
general use, and to infeed type operations. 


Element Description—Cincinnati No. 2 Centerless 


1. Pick Up Piece. Figure 21, Table No. 1 
This element includes the time allowed to pick 
up a piece from a work table or skid and move 
it to a proximity of the work rest blade. 

2. Position Piece in Machine. Figure 21, 

Tables 2,3 & 4 
This element includes the time allowed to posi- 
tion a piece on the work rest blade; or on the 
work rest blade and roller support; between 
the grinding wheel and regulating wheel. 

3. Advance Regulating Wheel. .027 Min. 
This element includes the time allowed to move 
the hand infeed lever down until the work 
touches the grinding wheel. 

4. Retract Regulating Wheel. 017 Min. 
This element includes the time allowed to lift 
the hand infeed lever up to a full clear position. 

5. Remove Piece from Machine. Figure 21, 

Tables 2,3 & 4 
This element includes time allowed for the 
operator to remove piece from machine. 
A. When roller support is used allow .010 Min. 
B. When work rest blade is used allow .036 Min. 
C. When ejector is used allow .017 Min. 
(This element is done internal to retract 
of regulating wheel). 

6. Aside Piece. Figure 21, Table No. 1 
This element includes the time allowed to move 
a piece from the work rest blade area and place 
it on a work table or in a skid. 


7. Stop Coolant. .023 Min. 
8. Stop Regulating Wheel. .025 Min. 
9. Up Splash Guard. .018 Min. 


This element includes the time allowed to lift 
the front splash guard up to facilitate un- 
loading. 

10. Down Splash Guard. .023 Min. 
This element includes the time allowed to move 
the front splash guard down before grinding. 

11. Start Regulating Wheel. .025 Min. 

12. Start Coolant. .030 Min. 


Element Description—Cincinnati Nos. 3 and 4 


Centerless 
1. Pick Up Piece. Figure 21, 
Tables No. 1, 2,3 & 4 
2. Position Piece in Machine 
3. Position Piece on Loader. .021 Min. 


This element includes the time allowed to posi- 
tion a piece on loader arms. (This element is 
used only on special No. 3 Centerless). 


. Down Loader .034 Min. 


This element includes the time allowed for the 
operator to actuate the loader air control valve 
and for the loader to move down to the work 
blade. (This element is used only on special 
No. 3 Centerless). 


. Advance Regulating Wheel. Per Turn 


No. 3 Centerless .034 Min. 

No. 4 Centerless .057 Min. 
This element includes the time allowed to turn 
the infeed hand wheel counterclockwise until 
the work touches the grinding wheel. When 
arbor is used or when piece is difficult to re- 
move, allow multiple turns. To observers op- 
tion for safety purpose. 


. Retract Regulating Wheel Per Turn 


No. 3 Centerless .020 Min. 

No. 4 Centerless .033 Min. 
This element includes the time allowed to turn 
the infeed hand wheel clockwise until the work 
is clear of the grinding wheel. When arbor is 
used or when piece is difficult to remove, allow 
multiple turns. To observers option for safety 


purpose. 


. Up Loader. .034 Min. 


This element includes the time allowed for the 
operator to actuate the loader air control valve 
and for the loader to slide up to the top loading 
position. (This element is used only on special 
No. 3 Centerless). 


. Remove Piece from Machine. Figure 21, 


Tables 2,3 & 4 


. Remove Piece from Loader. .017 Min. 


This element includes the time allowed to re- 
move a piece from the loader arms. (This ele- 
ment is used only on special No. 3 Centerless). 


. Aside Piece. Figure 21, Table No. 1 
. Stop Coolant. .023 Min. 
. Stop Regulating Wheel. 0.25 Min. 


. Up Splash Guard. No. 3 Centerless .018 Min. 


No. 4 Centerless .023 Min. 


. Down Splash Guard. .023 Min. 
. Start Regulating Wheel. 025 Min. 
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No's, 2, 3 & k Cincinnati Centerless Grinders 


Set Ups 


Part No. AB HOF oper. Now f/f 


Grinding Wheel. 
Regula ting Wheel R.P.H, 


Width 4 mad in Part N 


Ejector Arbor No, Ope ration Description @RIND 74 BL-2 
Weight e 5H 0,D, Size fe fO -O6/ 
meee tdi emt Ta | titan | 
Table Pick Up Piece Table #1 033 
Weirht | Pick Up A 
= q Position Piece in Machine T 5 O26 
- “aLS ‘aah osition Piece in Loader 02 
Skid Down Loader a” 

4 4 Eick-lin-_side 1 sivance Regulating Wheel 027,034 05 027 
O.17- 204 073 051 _||Retract Regulating Wheel 2/7 
20, 1/= SOM 093 O68 Ty onder 03! 

SOEAAOG & Remove # 3 & ) : 

Weight | Position | Remove i Remove Piece from Machine Table # 1 

O = 34 __,027 2027 Remove Piece from Loader iep 
3.14 = )A 030 0% - . 
1! 4 - 74.935 035 Aside Piece Table Skid ’ 
- : OO oho 
FEST’ “Le aa Stop Coolant 2023 02% ,02 
i= 2050 050 Stop Regulating Wheel 202 | O23 
nae Up Splash Guard 018} ,018 ,023 
Q = Gigs Down Splash Guard 202 a 
— Tr alib—1 start Regulating Wheel 025] .025] .02 
bal? 104) 2060 2036 Start Coolant 20307 03 .030) O30 
Remarks: Load & Unload Arbor | 
Remove Piece When Using Roller 2010] - |= | 
d ¢ f d 0 Oo 
OlOx Ml = 154. 
Time Per ,001 x No, of ,001's Removed 1 $4 
Lap Out Time 29d 
Wheel Dress Allowance 


Computed By G, S/7H date P2—-2~S5hrora) vimtes Por Piece Foo. 
Checked By Personal & Unavoidable //./ 4 26F- 
| Approved By Total Production Tima 

Previous Pieces Perr, 50 Plus 20% Adjustment. 124 
Previous Standard Hrs, .000 ‘Standard Minutes Per Piece 742 


[DateEntered /2-2-5 5 py I standart tre, Por 100 Piecae | /1 237 
Pieces Per Hour $0 . g 
Figure 21. 
16. Start Coolant. .030 Min. 2. Under .0005 tol. solid piece Over 2” Lgth. 
17. Cloth Splash Guard On and Off. .066 Min. Gage every pc. one position = .070 Min. 
: : : - Gage every 10th pc. (4) ad- 
This element includes the time allowed to posi- ditional positions O16 Min. 
tion a cloth over the guard opening and to re- 4x .04— .160 + 10 — .016 —__ 
move a cloth from the guard opening. This ele- .086 Min. Total 
ment not allowed unless requested by foreman. 3. Under .0005 tol. thin wall Up to 2” Lgth. 
Gaging piece nei ; 

The gaging time values listed are based on the —- pr sth iy i ge ™ 7 a 
time allowed to check one dimension with gage » Aa ft acl nes 
listed. 2 x .04 = .080 + 5— .016 
Sheffield Gage .086 Min. Total 

1. Under .0005 tol. Solid piece Up to 2” Lgth 4. Under .0005 tol. thin wall piece Over 2” Leth. 

Gage every pc. one position = .070 Min. Gage every piece one position — .070 Min. 
Gage every 10th pc. (2) ad- ; Gage every 5th pc. (6) ad- 
ditional positions = .008 Min. ditional positions == .048 Min. Total 
2 x .04 = .080 + 10 = .008 -— 6 x .04 = .240 + 5 = .048 —. 
.078 Min. Total 118 Min. Total 
47 
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5. .0005 to .001 tol. Up to 2” Lgth 
Gage every 7 one position = .014 Min. 
Gage | every ‘15th pe. (2) ad- 
ditional positions = .0053 Min. 
2 x .04 = .08 + 15 = .0053 — 
.0193 Min. Total 
6. .0005 to .001 tol. Over 2” Leth 
- every : gon one position = .014 Min. Total 
Gage | every ‘10th pc. (4) ad- 
ditional positions = .016 Min. 
4x .04=.16 + 10=— 016 — 
.030 Min. Total 
7. .001 and over tol. .007 Min. 
Gage every 10th pc. one position 
07 = 10 = .007 
8. When using an arbor 
Use constant 118 Min. 
Diameter Time Allowed Per .001l 
Over Thru Type I Type II 
- 250 2005 20025 
2250 -500 008 005 
2500 2750 e012 2007 
~750 1.000 e021 e012 
1.000 1.250 2025 O14 
1.250 1.500 2929 e017 
1.500 1.750 2035 020 
1.750 2.000 -O1 202) 
2.000 2.250 -0h7 2027 
2.250 2.500 2051 2029 
2.500 2.750 -059 033 
2.750 3.000 063 036 
3.000 3.250 -067 038 
3.250 3.500 -071 00 
3.500 3.750 e075 03 
3.750 4.000 08h 08 


Figure 22. Time to remove .001” stock from O.D. on 
Cincinnati No. 2 centerless. Type I represents times 
for grinding to within .0005” in one pass or thin 
wall parts. Type II represents times for grinding 
rough with another operation to follow or when 
tolerance is greater than .0005”. 


Plus one piece check 078 Min. 


“196 Min. Total 


Concentricity Gage 
1. Under .0005 tol. 016 Min. 
Gage every 5th piece 
082 + 5 = .016 Min. 
2. .0005 to .001 tool. 008 Min. 
Gage every 10th piece 
082 —- 10 — .0082 Min. 
Micrometer 
1. Under .0005 tol. 210 Min. 


Gage every piece 
Each additional position .080 Min. 
2. .0005 to .001 tol. 
Gage every 5th piece 
3. .001 and over tol. 
Gage every 10th piece 
Personal & Unavoidable Delay 

Allowance 11.1% as with other operations. 
Explanation of Work Sheet— 

Centerless Infeed Grinding 

A standard is calculated on the following pages 
through the use of the Standard Data Work Sheet. 
The example is intended to serve as a guide to the 
prescribed method of determining a production 
standard with the Standard Data described in the 
preceding pages of this write-up. 

In the event a standard is challenged, the work 
sheet, along with all necessary pertinent and sup- 
porting data, is generally the basis of any inves- 
tigation of the standard. 

When additional elements not included on the 
work sheet are found to be necessary, a time study 
should be taken to obtain this information. This 
additional element should be recorded in the write 
up for future reference and development of data 
for this element. 

1. Fill in upper right hand corner of work sheet 
with Part No., Oper. No., Part Name, Machine 
Type, Machine No., Dept. No., Operation De- 
scription, O.D. Size, Length and Tolerance. 

2. Transcribe time values for handling and ma- 
chine elements, listed under type of machine 
used, to right hand column, Refer to Figure 21, 
Table No. 1 for time values for “Pick Up,” 
“Aside,” “Position” and “Remove.” If the rout- 


Diameter Time Allowed Per .001 Diameter Time Allowed Per .001 
Over Thru Type I Type II | Over Thru Type I Type II 

2750 20095 2005), 5.000 5.250 -0661 0378 
750 1,000 20126 20072 5.250 5.500 -0690 09395 
1.000 1.250 20158 20091 5.500 5.750 0072h Ohl 
1,250 1.500 -0188 29108 5.750 6.000 29754 2031 
1.500 1.750 20229 20131 6.000 6.250 20786 O49 
1.750 2.000 20251 Oly 6.250 6.500 20817 -067 
2.000 2.250 20292 -0167 6.500 6.750 -0850 20486 
2.250 2.500 20315 29180 6.750 7.000 20880 .0503 
2.500 2.750 29347 20198 7.000 7.250 20912 20521 
2.750 3.000 20377 20215 7.250 ~- 7.500 209))2 205 39 
3.000 3.250 2010 2023), 7.500 7.750 .0975 20557 
3.250 3.500 200 20251 7.750 8.000 21006 -0575 
3.500 3.750 20473 20270 8.000 8.250 -1038 20593 
3.750 4.000 29502 20287 8.250 8.500 - 1068 -0610 
4.000 4.250 00535 0306 8.500 8.750 01131 20616 
4.250 4.500 20565 20323 8.750 9.250 -1157 -04661 
4.500 4.750 20598 20342 9.250 9.500 -1182 20675 
4.750 5.000 20628 20354 9.500 9.750 -1206 -0689 
9.750 10.000 01256 -0718 


Figure 23. Time to remove .001” of stock with No. 
3 & 4 Cincinnati centerless grinders. Type I represents 
times for grinding to less than .001” in one pass or 
to less than 32 microinch finish or thin walled parts. 
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Type II represents times required for rough grinding 
with operation to follow or when the tolerance is 
greater than .001”. 
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ing calls for a special fixture or arbor to be 
used, a clocked cycle will have to be taken 
and that time value noted on work sheet. 

If an automatic loader is to be used, the values 
for “Position Piece in Machine” and “Remove 
Piece from Machine” are not used. If an auto- 
matic loader is not used, the values for “Posi- 
tion Piece in Loader,” “Down Loader,” “Up 
Loader” and “Remove Piece from Loader” are 
not used. The time values “Stop Coolant,” 
“Stop Regulating Wheel,” “Up Splash Guard,” 
“Down Splash Guard,” “Start Regulating 
Wheel” and “Start Coolant” are allowed for all 
jobs running on No. 4 Cinn. and for grinding 
over 3” diameters on No. 3 Cinn., and for all 
arbor jobs. These values are all allowed on the 
No. 2 Cinn. only on request of the foreman. 


. Allow “Load and Unload Pec. to and from 


Table” value if needed. This value is usually 
allowed only for pieces weighing 5 lbs or less. 


. Fill in and compute “Grinding Time” formula. 


“Personal and Unavoidable” line. 

Refer to Figure 22 for No. 2 Centerless and 
Figure 23 for No. 3 and No. 4 Centerless for 
time values “Time to Remove .001 Stock.” Add 
the TIR allowance held on previous operation 
to amount of stock being removed. Transcribe 
grinding time to right hand column. 


. Fill in “Lap Time” value. Refer to Figure 24 


for No. 2 Centerless and Figure 25 for No. 3 
and No. 4 Centerless. When lapping is lower 
than gauging time this element is then internal 
to gauging. 


. Fill in the “Wheel Dress Allowance.” Refer to 


Figure 26 for No. 2 Centerless and Figure 
27 for No. 3 and No. 4 Centerless. 


. Write in any other information needed, under 


“Remarks.” 


. Add up right hand column and enter total on 


“Total Minutes Per Piece” line. 


. Add allowances and calculate standard. 


Diameter Lap Out 
Time In 

Over Thru Minutes 
-250 Oh 

2250 -500 .058 
2500 2750 2070 
e750 1.000 2082 
1.000 1.250 2090 
1.250 1.500 2108 
1.500 1.750 2120 
1.750 2.000 2132 
2.000 2.250 elk 
2.250 2.500 2156 
2-500 2.750 2168 
2.750 3.000 -180 
3.000 3.250 2192 
3.250 3.500 2 20), 
3.500 3.750 2216 
3-750 4.000 0228 
he 000 h . 250 a. 2h1 
4. 250 4.500 225k 
hi. 500 he 750 . 266 


Figure 24. Lap out time for No. 2 Cincinnati center- 
less grinder. 


Iron Grinding (Snagging) 

Not to side-step the advantages of the standard 
data approach, this part discusses the development 
of data for work of a less critical nature than the 
precision machine grinding. The rough grinding 
of iron castings to remove parting lines, gates, 
risers and core prints. Unlike the machine grind- 
ing the feed and pressure is all manual and the 
industrial engineer must be careful in determining 
the time formula when finalizing the data. The 
useful aid here is the graph, Figs. 28 & 29. By post- 
ing the time values from many observations onto 
graph paper, for the physical characteristics of 
the grinding element involved, this decision is 
made easier. Bypass the method of least squares 
and use your good judgment and “horse sense” 
when drawing in the graph’s curve. (After all, 
your plotted points represent judgments of people 
who in turn were judging their own work in both 
time and quality.) 


Handling and Grind Elements 
1. Handle Casting Per Cst. Figure 30, Table 1 
This element includes the time to pick up the 
casting from a pan, barrel, or floor location and 
to place it to the wheel in position to grind. 
After grinding, to toss or place side casting to 
container. The times for small castings have 
been grouped according to their physical shape. 
Group A: Castings with little or no form or 
shape such as hubs or boxes. 
Group B: Castings in forms of ells, tees, spi- 
ders, etc. 
2. Grind Gate or Riser Per Occ. 
This element includes the time to grind off 
excessive gates or risers and to turn or reposi- 
tion the casting as necessary. The times have 
been grouped according to type and location of 
gate and weight. 
Group A: Gate in full view or straight. 
Group B: Contoured surface or gate located 
near bosses or projections. 


Group A 
0-1 Ib. Castings 007 +- ( 833 x cu. in.) = T 
over 1 Ib.-10 Ib. Castings 008 +- (1.010 x cu. in.) = T 
Group B 
0-1 Ib. Castings 017 +- (1.083 x cu. in.) T 
over 1 {b.-10 tb. Castings 018 +- (1.310 x cu. in.) T 
over 10 Ib -25 Ib. Castings 019 -+- (1.466 x cu. in.) — T 
over 10 Ib.-25 Ib. Castings 009 -+- (1.140 x cu. in.) T 


3. Grind Parting Lines or Core Prints Per Occ 
This element includes the time to grind off 
excessive parting lines or core print and to 
turn or reposition the casting as necessary. The 
times have been grouped according to type and 
location of fins. 

Group A: Light fin and in straight line. 

Group B: Contoured surface or fin located 
near bosses or projections. 

Group A: .006 (.0089 x lineal in.) = T 

Group B: .014 (.0124 x lineal in.) = T 

4. Change Wheel Per Occ. 2.50 Min. 
This element includes the time to stop the 
wheel, loosen and remove nut, washer and 
wheel; to replace new wheel, washer and nut; 
to start grinder and to dress new wheel. 

5. Change Belt Per Occ. 3.33 Min. 
This element includes the time to stop the ma- 
chine, remove worn belt, replace with new belt, 
start machine and to grease new belt. 

6. Dress Wheel Per Occ. 18 Min. 
This element includes the time to pick up wheel 
dresser; to dress wheel and to aside dresser. 
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7. Grease Belt 


Per Occ. 


.05 Min. 


Diameter Lap Out This element includes the time to pick up the 
. --—— Time In grease stick; to grease belt and to aside stick. 
Over Thru Minutes 8. Change Containers Per Oce. 
TO erode | ne e a. Pans 65 Min. 
260 Obl b. Barrels 1.35 Min. 
° e c. Skids or Pallets 2.25 Min. 
2250 -500 -058 This element includes the time to move a con- 
~500 e750 2070 tainer of finished stock to an out-of-way floor 
5 79 8 area; to transfer the empty container to the 
-750 1.000 2052 ; : 
090 aside area, and to move a full container into 
1.000 1.250 ¥ the pick-up area. Time has been included to 
1.250 1.500 108 obtain the hand truck for skids or pallets. 
96 “ — aoe Explanation of Work Sheet 
“7 0 “Lhh A sample time is calculated on the following 
24000 2625 pages through the use of the Standard Data Work 
2.250 2.500 156 Sheet, Figure 30. This example is intended to serve 
2.500 2.750 168 as a guide to determining a production standard 
2.750 000 -180 with the application of the Standard Data de- 
3 ta : 250 192 scribed in the preceding pages of this write-up. 
. : 1. Indicate in space provided the type of wheel 
3.250 3.500 20h ened 
3.500 3.750 + 216 2. Draw in simple sketch of surfaces ground or 
3.750 4.000 - 228 give detailed description. 
4.000 4.250 e2ul 3. From Table 1 select correct casting handling 
ly. 250 e750 ash time and enter in the Total column. 
y - 50 * 066 4. Determine cubic inches of gate or riser to be 
4.500 7 . ground and calculate time from the equation 
8 
r3 750 c— “is shown for the type of casting involved. Enter 
000 - 250 e in the Total column. 
5. Determine lineal inches of parting line or core 


Figure 25. Lap out time for No. 3 & 4 Cincinnati 


centerless grinders. 


print to be ground and calculate time from the 
equation shown for the type of casting involved. 
Enter in the Total column. 


IRON GRINDING WORK SHEET 


paatno.: /O0373 tuum, Cade, Patreen wo: 42273 OPER.No.: 2O 
opee.vesceie:: GRIND PARTING LINE, GATE. ¢ R/SERS pare: 7-23-59 
< : = v : 
WHEEL TYPE: #COE, ia X pA J poetry te BAA aonunee®: 
SKETCH TABLE 1 BLEMENT Tora. 
CST. A B |. HAMOLE CASTING TABLE 1 067 
WEIGHT] TYPE | TYPE | 7 GRIND GATE oR RISER: 
; O- 1*¢sr., 007 +( .833xK____cv.m.) 
O-\*| 026 | 039 A” 4 over 1-10%Cs1.. .008 + (1.010 x cv. in) 
2 |.028¢].o42 OvEeR 10 -254CsT. .009 +(1.140x B26 wn) 734 
030 |.045 —_ O- I*Cst_ 017 + (1.083X______ecu. in.) 
4 |.032 | 047 8" { over 1-1O"Cst. 019 + (1.310K_____cu. wi) 


cu. iN) 


OvVERIO-25%Cst. .019 + (1.460% 


1O. O56 3. GRIND PARTING LINE OR PRINT: = 
is? Oe7 Grove A, .co6e +(.0084 x AES vinsar m.) 433 
o79 G@Rove B .Or1F 4 0124 LINEAL in.) . 
25 feLD 4, CHANGE WHEEL: $5Smin.of Grd.+//67 Gra.Mins 73 PCS. 
30 (OR 2.50minZ 73_ pcs. .034 
5. CHANGE BELT: [00 min .of Grd= Grd. Min.= Pcs. 
-@ \°x %" 3.33 Min _____ pcs. 
6. DRees WHEEL: 73 Pcs (Ele.4.) xX 2 % - iS pes 120 
o7s 18 Mini 4S ecs . 
o¢ & 7 @eease BELT’ pcs. (Ele 5. )X 1 % s res. 
440 | OSMNin/i___—cs. 
& CHANGE ConTamwers: 
+ 636 PANS 65 Min / Pcs. 
Baeesis |.35 Min./ Pcs. 
Skins OR PALLETS 2.25 Min /_ 45 _ Pcs O50 
TOTAL MINUTES PER PIECE /43G 
PERSONAL & UNAVOIDABLE 7% 10/ 
TOTAL PropucTion MINUTES / 539 
20% BONUS ADJUSTMENT 509 
TOTAL ALLOWED MinuTes PER PIECE 1£A47 
STD. Hours PER |OO PIECES 3.079 
STD. PieECES PER Hove 32 


Figure 30. Standard Time Data work sheet for iron application of work sheet for this type operation. 
grinding or snagging of castings. This illustrates 
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Diameter No. of Time Allowance Per Piece 

Pieces Type I Type II 

Over Thru Per Dress [| 6" Width]1-1/72" Width | 6" width 
2250 140 -032 2015 .018 
2250 2500 100 2OLS -021 2025 
-500 e750 85 2053 02) 2029 
e750 1.000 75 2060 -028 2033 
1.000 1.250 62 2073 -033 me) Me) 
1.250 1.500 53 2085 2039 -047 
1.500 1.750 48 09k 2043 2052 
1.750 2.000 by 2102 207 2056 
2.000 2.250 Tel 2110 2050 2060 
2.250 2.500 38 118 05k 2065 
2.500 2.750 36 0125 2058 2069 
2.750 3.000 34 2132 2061 073 
3.000 3.250 32 e111 .065 -078 
3.250 3.500 30 ~150 2069 2083 
3.500 3.750 27 2167 2077 2092 
3.750 4.000 25 -180 .083 2099 


Figure 26. Wheel dress allowance No. 2 Cincinnati 
centerless grinder. Times are based on total times 
of 4.50 min. for 6” wide wheels, Type 1; 2.48 min. 


for 6” wide wheel Type Il; 2.07 min. for 14,” wide 
Type IL. If .005” or less stock is being removed use 
half the time allowed. 


Diameter No. of Time Allowance Per Piece 

Pieces Type LI Type Il 

Over Thru Per Dress| 6" Width] 2 Dia. Wheels| 6"Width 
2250 140 2032 035 018 
2250 ~500 100 2045 2050 .025 
~500 «750 85 -053 2059 2029 
750 1.000 75 060 067 033 
1.000 1.250 62 073 081 -040 
1.250 1.500 53 2085 2094 07 
1.500 1.750 48 09h, -104 2052 
1.750 2.000 Lh e102 e111) 2056 
2.000 2.250 Fal 110 »122 -060 
2.250 2.500 38 118 2132 2065 
2.500 2.750 36 0125 -1h0 069 
2.750 3.000 3k 0132 0147 073 
3.000 3.250 32 e141 ~156 .078 
3.250 3.500 30 ~150 - 167 083 
3.500 3.750 27 - 167 -185 092 
3.750 4.000 25 -180 2 200 2099 


Figure 27. Wheel dress allowance No. 3 & 4 Cin- 
cinnati centerless grinder. Times based on total times 


of 4.50 min. for 6", Type I, wheel; 10 min. for 2” 


6. Determine the factor for prorating the wheel 
or belt changing time by dividing the total 
grind time into “Mins. of Grind” shown for the 
wheel or belt and then divide this factor into 
the wheel or belt changing time. Enter in the 
Total column. 

7. Multiply the factor determined in Step 6 by 
per cent shown and divide this figure into the 
time shown for wheel dressing or belt greasing 
and enter the time per piece in the Total column. 

8. Determine number of pieces for the standard 
container and divide into the time shown for 
container changing and enter the time per piece 


wheel; 2.48 min. for Type Il. When removing .005” 
or less, use half the time allowance. 


in the Total column. 

9. Total the time values entered in the Total 
column and enter on the “Total Minutes per 
Piece” line. 

The standard pieces and hours are then cal- 
culated in the same manner as previously pre- 


scribed for the other data. 


This part completes the series on Standard Time Data and 
we would like to congratulate E. A. Cyrol and R. L. Borck 
for their splendid job of developing this material. Reprints 
which will include all five parts will soon be available. In total 
they will include development of the data and charts, and appli- 
cation to tool room grinding, cylindrical, surface, centerless 
and snagging. The reprints will cost $1.00 each for quantities 
under 25. In quantities over 25 please write for prices. 
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STANDARD TIME DATA (continued 


Time - In Minutes 


AO AS 20 , 7s 30 3s 40 45S _SO 


Figure 28. Graph above has resulted from plotting from casting. These graphs are very helpful for 
time and cubic inches for snagging gates or riser operations which involve so much manual! operation. 
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‘igure 29. Graph above has resulted from plotting of a casting. Represented here is a graph for straight 
time and lineal inches for snagging the parting line line A and contoured surface B. 
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GRINDING WHEELS 


~ 


“U.S.” Grinding Wheels installed on Naxos-Union roll grinder. 


We're standardizing on 


U.S.’ GRINDING WHEELS” 


—Mr. Alex Munroe, Revere Copper & Brass, Inc. 


After Alex Munroe of Revere’s Baltimore plant installed 
“U.S.” Grinding Wheels on their Naxos-Union roll grinders 
(for reconditioning rolls on their Sendzimir 51” rolling mill) 
several things were immediately apparent. Chatter was 
eliminated and stock removal was clean and efficient. 
Grinding time was cut approximately 30% while producing 
a regular finish. 

That’s why Revere is standardizing on “U.S.” Grinding 


Mechanical Goods Division 


RUBBER 


Wheels, not only on roll grinders but for reconditioning 
large back-up rolls. In fact, wherever “U.S.” Wheels are 
used, performance reports have been excellent. 

If you, as a manufacturer, want to reduce grinding wheel 
costs and increase production, “U.S.” has what it takes. For 
“U.S.” Wheels consistently outperform and reduce costs 
in case after case. Get in touch with your “U.S.” Repre- 
sentative today or write or call the address below. 


United States Rubber 
WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


In Canada: Dominion Rubber Company, Ltd. 


Use postpaid card. Circle No. 227 


April, 196C 
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ies and shape per given bond — we 


manufacture all three bonds in all sizes 
pr avemonene by our << 159. 


THE PAUL L. KUZMICK COMPANY 
«971-279 Grove Ave., Verona, N. J. > 


Use postpaid card. Circle No. 228 


A Full- View Operation 


@ For the first time in industrial history, disc 
grinding can now be performed with the work- 
point in full view of the operator as he grinds. 


To get this result, Behr-Manning Co. of Troy, 
N. Y., a division of Norton Company, has developed 
a special fiber-backed abrasive disc with two 
parallel straight sides. The resultant product is a 
rectangular section with a radius at each end. 


As such a “disc” rotates, a full inch at its outer 
edge—the area where all disc grinding is done— 
becomes transparent. Grinding is faster because 
the abrasive disc need not be moved away from the 
work point for frequent inspection. Dwell time 
is reduced because grinding can be confined to 
the exact area that requires it. Contour work and 
blending of welds can be done with complete 


The “disc” in action. Note that the operator can see 
exactly what he is grinding. 
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ecuracy. And, because the actual grinding is in- 
rmittent, the metal remains so cool that burn- 
ig and heat distortion are practically impossible. 


The new “Vizi-Discs” are available in 7-in. and 
-in. sizes. They are surfaced with the sharp-cut- 
‘ng Metalite, an aluminum oxide abrasive, in the 

andard range of grit sizes. In use, they are sup- 
ported by sisal-reinforced rubber back-up pads 
slightly smaller than the abrasive disc. Heavy- 
duty pads of the same construction are available 
for aggressive grinding. Pads are surfaced with a 
diamond grid pattern to prevent slippage. 


Accessory kits contain a pad, a retainer nut 
and a wrench. eee 


New Diamond Available 
For Metal Bonded Wheels 


@ The development and commercial availability 
of a man-made diamond for metal bonded grinding 
wheels has been announced by the Metallurgical 
Products Department of General Electric 
Company. 

Coming just over two years after G.E.’s Metal- 
lurgical Products Department announcement that 
man-made diamonds for vitrified and resinoid 
bonded wheels were commercially available, the 
commercial availability of this new product is 
another step towards G.E.’s goal of developing a 
full line of man-made diamonds that will answer 
every industrial need. 


The development of this man-made diamond 
that possesses ideal characteristics for application 
in metal bonded wheels is a result of intensive 
laboratory research, and is actually a different type 
of diamond crystal than the ones which have 
already proved superior to the natural product in 
vitrified and resinoid bonded wheels. 


Typical particles of the new diamond are of 
single crystal and blocky shape, with many show- 
ing regular crystal faces. The color ranges from 
light green to gray-black with light colored 
particles predominating. 


Crystal surfaces are smoother than the resinoid- 
vitrified bonded type, but are still considerably 
more irregular than the surface of natural diamond 
fragments of similar size. 


They are available in sizes up to 100 mesh, 
and will be used in metal bonded grinding wheels 
for lens laps, glass grinding, (including pencil 
edging and beveling) electrolytic grinding and 
conventional grinding on cemented carbide. Other 
applications favored by the new man-made dia- 
mond development are forming and shaping of 
synthetic sapphires, cutting germanium and quartz, 
and the grinding of ceramics for missile com- 
ponents, such as ceramic nose cones. 

The development of man-made diamonds by 
General Electric for metal bonded applications 
lessens still further industry dependence on 
sources of natural diamonds for grinding opera- 
tions on extremely hard materials. eee 
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-RESINOID and RUBBER 
BONDED GRINDING and 


PEKAY | ABRASIVES, INC 


271 Grove Ave., Verona, N. J. 


Use postpaid card. Circle No. 229 
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“used on BROWN & SHARPE 
BRYANT _ 

- BULLARD | 
CINCINNATI 
COVEL 
EXCELLO © 


with 
important 


new features 
that add up to 


umn CE 


TO MILLIONTHS 


super-precision bearings made to Pope specifica- 
tions and used exclusively in Pope spindles LOWER OPERATING ‘ 
total eccentricity of shaft, measured in the AND MAINTENANCE COST 
tapered hole, will not exceed 20 millionths k 
(.000020) Increased wheel life because the extra large shaft t: 
Assembled spindles are dynamically bal- ane Se en ee ' 
anced with all rotating parts in full as- Saved operating time —- one motor driving pulley 
sembly to 25 millionths (.000025) amplitude serves all spindles in most cases. 
of vibration. This assures low micro-inch Permanent lubrication -— Pope system of grease 
surface finishes. lubrication prolongs bearing life, minimizes main- 
tenance expense, and the spindles run cool. 
INCREASED PRODUCTION . : 
New concealed centrifugal air flow coolant repel- 
Pope Spindles have the rigidity and the ability to ling flinger increases bearing life and reduces 
take heavy cuts and produce uniform parts. maintenance expense. 
Ask for Catalog No. 57-A and Bulletin No. WA-10, or send us your specifications on the spindles you require. 
pl 
No. 128 ” 


pe OYE eR oe 
eT 


ENGINEERS, DESIGNS AND BUILDS a 
PRECISION ANTI-FRICTION BEARING SPINDLES 
FOR EVERY PURPOSE A 


POPE MACHINERY CORPORATION ~- 261 RIVER STREET - HAVERHILL, MASS. 
Established 1920 


Use postpaid card. Circle No. 230 
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ASTE TOOL SHOW 
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Productivity” with 


ASTE TOOL SHOW 
April 21-28 
Detroit, Michigan 


Abrasive Equipment 


Out of the approximately 500 exhibits scheduled for the 1960 
ASTE Engineering Conference and Exhibits, more widely 
known as the “Tool Show,” the editors have selected and sum- 
marized for your convenience those that appear to be of greatest 
interest to you. A product index with the names of the exhibitors 
and their booth numbers appears at the end of this section. 


Advance Products Corporation 
Benton Harbor, Mich. Booth 1738 


Rotary Tables: The Advance 15” rotary 
table is designed to fill the need for a 
low- to medium-priced unit combining 


iC a 


precision and high quality. Table has 


30-second accuracy, instant worm dis- 
engagement, and expansion type brake 
ind lock, 


Use postpaid card. Circle No. 31 


Airetool Manufacturing 
Company 
Springfield, Ohio 


Portable Grinder: 


Booth 1734 
Perfect for taking 


April, 1960 


down rough spots or for general grind- 
ing on either flat or curved surfaces, 
Airetool’s Model 700-V vertical pneu- 
matic grinder has been further im- 
proved by the addition of a revolving 
cup wheel guard. Model 700-V weighs 
only 11 pounds, uses a 6” wheel or 


brush. 
Use postpaid card. Circle No. 32 
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Almco, Queen Products Division 
(King-Seeley Corporation) 

Albert Lea, Minnesota Booth 1626 
Barrel Finishing Equipment: A variety 
of models of barrel finishing equip- 
ment, including two of the new Vibra- 
Sheen units for vibratory finishing will 
be on exhibit. Illustrated is Model 


DB-200, a 13.8 cu. ft. barrel of the 
Advanced Design series for deburring 
and finishing. 

Use postpaid card. Circle No. 33 


R. B. Annis Company 


Indianapolis, Indiana Booth 719 


Demagnetizers: A combination mag- 
netizer-demagnetizer is being intro- 
duced, for use on high permeability 
materials that require a concentrated 
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NEW TORIT DIAMOND DUST COLLECTOR 
SAVES YOU UP TO 30% OF CARAT 
USAGE; COSTS ONLY *178.50! 


Dust from these diamond wheels... 


was recovered by this Torit Diamond 
Dust Collector... 


at the rate of 50.5 carats in 
14 days. 


exclusive new centrifugal design simplifies recovery, 
serves all diamond grinding operations 


Actually pays for itself in days. In an on-the-job test of this new TORIT equipment, 
the initial investment was returned in just 21 operating days. The test was 
conducted by a leading automobile manufacturer under regular operating 
conditions. Recovery averaged 30% of the carats originally contained in the 
diamond grinding wheels. You actually get a cash return of $1.00 for every 
$10.00 invested in diamond grinding wheels. 

For all diamond grinding operations. This new TORIT Collector provides the same 
outstanding performance in all types of grinding operations—mist, wick or 
dry. Its design and operational simplicity also mean virtually maintenance- 
free service. Its tough construction assures long, long life. 
_ Installs anywhere, TORIT’S new Diamond Dust Collector can be used alone 
or in conjunction with central exhaust systems or unit dust collectors. It 
weighs only 65 lbs. and requires only 14” x 22” floor space. Its centrifugal 
separating action uses no filters or sloppy, inflammable oil baths. Service is 
quickly and conveniently performed by simply unscrewing the unit’s top 
for removal and emptying of the clear plastic container. 

FREE details and full specifications on request. Here’s your chance to really save on 
your diamond usage. Write today for full information on this important 
new diamond grinding development. Dept. 510 


TORIT MANUFACTURING COMPANY 1133 Rankin Street 


St. Paul 16, Minnesota 
Use postpaid card. Circle No. 231 


ASTE SHOW... 


field. A stepped field, surface type de- 
magnetizer that can be hand held o: 
bench mounted is also being show: 


for the first time. 
Use postpaid card. Circle No. 34 


Austin Industrial Corporation 
White Plains, N.Y. Booth 1850 
Universal Grinders: Two models o/ 
MSO universal grinders, Model FMES 
(illustrated) and Model FM-750, will! 


be shown. The first is a precision ma- 
chine designed for toolroom or medium 
production work, Capacity is 7” swing 
x 12” grinding length. Internal grinding 
attachment may be positioned without 
rotating wheelhead, permitting grind- 
ing of OD and ID at one setting. Model 
FM-750 is similar, with 10” swing and 
30” grinding length. 
Use postpaid card. Circle No. 35 


BMT Manufacturing Corporation 
Elmira Heights, N.Y. Booth 2227 


GRINDING and FINISHING 
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Barrel Finishing Equipment: A number 
of units for barrel finishing, including 
multi-barrel machines for slide honing 
(illustrated) will be in the BMT booth, 
together with a showing of media, com- 


pounds and accessories. 
Use postpaid card. Circle No. 36 


Eric R. Bachmann Company, Inc. 

Long Island City, N.Y. Booth 1055 
Optical Profile Grinder: Automatic 
longitudinal and/or cross travel, the 
newest feature of this machine, permit 


fully automatic grinding of flat faces 
as well as more accurate grinding of 
irregular profiles. Manual control of 
the feed in just one direction is the 
only manipulation left to the operator. 

Centerless and cylindrical grinders 


are also being shown, 
Use postpaid card. Circle No. 37 


Bausch & Lomb Optical Co. 
Rochester, N.Y. Booth 630 
Toolmakers’ Microscopes: The entire 
line of new StereoZoom microscopes 
will be featured in the B&L exhibit. 
Additional new products to be intro- 
duced include a new scratch depth 
gage, die-wear microscope, and a uni- 
versal staging fixture for both the 
bench comparator and the standard 


toolmakers’ microscope. 
Use postpaid card. Circle No. 38 


Bellows-Valvair, Divisions of 
international Basic 
Economy Corp. 


Akron, Ohio Booth 1109 
The complete line of Bellows-Valvair 
products, air-powered devices, valves, 


and accessories, will be on display. 
Use postpaid card. Circle No. 39 


Boice-Crane Company 
Toledo, Ohio Booth 744 


Hand Stroke Belt Sander: A new and 
improved belt sander (illustrated) em- 


April, 1960 


DYNAMIC POLISHING and DEBURRING 
The GRIND-O-FLEX saves valuable production time in polish- 
ing and deburring rounded, contoured and flat surfaces. A 
flexible abrasive wheel that features slashed construction, 
type BL GRIND-O-FLEX practically envelopes the part with 
dynamic, moving abrasive. 

Easy to use, economical, the GRIND-O-FLEX consists of a 
rugged hub that holds a number of simple-to-replace abrasive 
pads. No special tools are required to load the hub. 

The pads, available in a variety of grits, wear evenly, exposing 
a continuously fresh abrasive surface. 

Write today!.. for illustrated technical bulletin and price list. 


MERIT my PRODUCTS INC. 


First choice is always a product of Merit e& 3691 Lenawee Ave., Los Angeles 16, Calif 


Use postpaid cord. Circle No. 232 
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bodies about a dozen important and 
heretofore unavailable features. It is 


designed to provide a high finish to 
flat metal or wood parts up to 36” 
wide, 60” long, and 4” thick, or to 
stock up to 12” wide and any length. 
Oscillating Spindle Grinder: Scores of 
metal, plastics and wood finishing prob- 
lems where contours and vertical sur- 
faces are involved are said to have 
been successfully solved with abrasive 
sleeves on the Boice-Crane oscillating 
spindle grinder. Oscillation is said to 
improve finish and extend the useful 


life of the sleeves. 
Use postpaid card. Circle No. 40 


with less pressure and operator fatigue. 
Result: increased production. And 
you keep cutting costs down with 
Atlantic Wheels. 


A quick pass will tell you! Atlantic 

Grinding Wheels are engineered to float 
right through those roughest jobs . . 
faster, cooler, cleaner cutting action 


Atlantic Abrasive Corp. 


South Braintree 85, Massachusetts 


. ATLANTIC 
7 WHEELS 

\-- SPEED UP 
— CUTTING! 


~ - 
f ? 
Fi 


. give 


A DIVISION OF ABRASIVE PRODUCTS, INC. 


STRAIGHT WHEELS * 
CONES * PLUGS * MOUNTED WHEELS AND POINTS 


CYLINDER WHEELS * CUP WHEELS 


| 


Use postpaid card. Circle No. 233 


Buckeye Tools Corporation 
Dayton, Ohio Booth 1809 


Portable Air Tools: Main feature at the 
Buckeye booth will be the new 21K 
and 21L automation tools, which pro- 


vide linear as well as rotary motion. 
Uses include grinding, wire brushing, 
drilling, reaming, and similar opera- 
tions. Introduced in February, these 
tools will have their first public exhibit 
at the show. 

Use postpaid card. Circle No. 4! 


Cleveland Industrial Tool 
Company, Inc. 


Chardon, Ohio Booth 651 
Wheel Dressers: On exhibit will be 
the Citco automatic dresser and the 
companion compensating unit for mak- 


ing centerless grinding automatic, The 
dresser takes care of such things as 
keeping the diamond sharp by turn- 
ing, turning coolant on and off, and 
feeding the dresser barrel into the 
wheel. The compensating unit adjusts 
for wheel wear either by push button 


or by automatic control. 
Use postpaid card. Circle No. 42 


Cleveland Instrument 
Company 
Cleveland, Ohio Booth 634 


Electronic Gaging Equipment: Items of 


GRINDING and FINISHING 
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electronic gaging equipment, of which 
the illustrated Indi-Ac electronic in- 
licator, described as a rugged shop 
sage with laboratory accuracy, is an 
example, will be shown and demon- 
strated at the Cleveland Instrument 
Co. booth. 


Use postpaid card. Circle No. 43 


Crane Packing Company 

Morton Grove, IIl. Booth 420 
Lapping Equipment: A new control for 
,utomatically checking and maintaining 
lap plate flatness will be introduced. 
This electro-mechanical device, fea- 
tured for the first time on a new Model 
24 Lapmaster lapping machine, is said 
to assure automatic quality control 


within extremely close tolerances. With 
the new control, the Model 24 Lap- 
master is claimed to lap varied mate- 
rials on a_ production basis within 
tolerances of one light band and micro- 
inch finishes of 2 to 3 RMS with 
uniformity. 
Use postpaid card. Circle No. 44 
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Crystal Lake Grinder (over) 


April, 1960 


For SUPER Finishes 


you need 


SUP ER Filtration === 


FILTER 


Furnished in capacities 
from 0.1 to 750 gpm. \ 
Various cartridges zi 
available for mineral 
and inhibited detergent i 


oils. \ ER — 


OIL RECLAIMER ° 


For complete oil re- 
claiming. Removes 
solids, acids and vola- 
tile impurities; moisture, 
solvents, gases, etc. 
from hydraulic fluids by 
heat-vacuum process. 


Hi ce 


i a Ail. OAR Pe, gh 


et 


HYDRAULIC 
OIL FILTERS 


You get complete maintenance of all hydraulic fluids. That 
means increased production, reduced maintenance cost, 
reduced oil cost and continuous equipment protection. Only 
HILCO offers such a wide range of filters and systems engi- 
neered for your needs. 


HILCO CUTS COSTS BECAUSE 

IT ELIMINATES... 

\V VARNISH AND SLUDGE 
DEPOSITS 

\/ FLUSHING AND MANUAL 
CLEANING 

\/ FREQUENT Oll CHANGES 

/ ACCUMULATION OF DIRT 


W. FOURTH ST. * ELMIRA, NEW YORK 


HILLIARD 


_ CORPORATION 


@ IN CANADA ® 
UPTON-BRADEEN-JAMES, LTD. 


890 YONGE STREET, TORONTO 8760 VERVILLE STREET, MONTREAL 


Use postpaid card. Circle No. 234 
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The Cushman Chuck Co. 
Hartford, Conn. Booth 1021 


Works, Inc. Chucker = Chuck: A new air-operated 
Crystal Lake, Il. Booth 361 i 


Plain and Universal Grinders: The No. 
608 plain grinder and the No. 1020 
universal grinder will be in the Crystal 
Lake display. The first, with a 6” swing 
and 8” center distance, is designed for 
work from .030” to 2”, but will grind 
from .005” to 5”. Standard measuring 
equipment is a Federal indicator 
(.00005” reading), but a Federal Elec- 
troprobe may be mounted on the 


machine at an additional charge. 
Use postpaid card. Circle No. 45 


ASTE SHOW... 
Crystal Lake Machine 


F “" "Only machine capable of 

i ‘healing our rugged and precision 
sm, sanding requirements on 

“*.. large aluminum panels"* 


* 
* s 
ecaccascsccuevssccccscsssasacsaes®© 
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*Reported by 
N. B. Barsha, Plant Engineer 
Cupples Products Corp. 


ca ‘TIMESAVER _ re 
a zee SANDERS | 


“We were faced with the problem of sanding 
1000 vertical aluminum panels, 28'x24" x%4_" ped 
the exterior of the new U.S. Air Force Academy 
buildings. These panels required finishing to a 
uniform and precision surface specification. Be- 
fore we purchased the Timesaver Model TOP-S0, 
we thoroughly investigated the market for 
sanding machines of this type. The Timesaver 
"Speedbelt” was the only unit which possessed the 
durability, accuracy and rugged construction 
necessary for our requirements.” 
The Cupples Products Corporation's experience 
is typical of Timesaver “Speedbelt” Installations 
throughout the country . . . where performance 
and need to achieve production and cut costs is 
important, They can do all flat metal surface fin- 
ishing, polishing and sanding formerly assigned 
to other methods . . . and do them better. What's 
more, savings made in labor, materials and main- 
tenance soon pay for their low initial cost. 
Investigate the advantages of Timesaver Sanders 
for your plant, write for literature and informa- , 
tion today. <¥ 


TIMESAVER SANDERS 


Dept. 
P.O. Box 7446, Robbinsdale Seton @ Minneapolis 22, Minn. 


MODEL SPL 
available in belt widths 
of 24’, 36" and 50” 
Sanding action is for 


underside of work. 


MODEL TOP 
available in belt widths 
of 24", 36", 50" and 54” 

Sanding ‘action is overhead. 


Pioneers in Wide Belt Sanding for the Woodworking Industry 
Use postpaid card. Circle No. 235 
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chuck designed especially for use on 
automatic chuckers is being introduced. 
The Cushman chucker chuck features 
a small over-all diameter with an ex- 
ceptionally large bore capacity and an 
unusually high lever ratio of 6:1. 

Use postpaid card. Cirele No. 46 


A. G. Davis Gage & Eng. Co. 

Hazel Park, Mich. Booth 706 
Gages and Gage Components: Davis 
“Sweep” gages are said to represent a 
totally new concept in concentricity 
and hole relation gaging. As com- 
ponents, these can be used with spe- 
cially designed master fixtures to check 
hole location and numerous other hole 
and surface relationships. Also shown 
for the first time will be a new series 
or Omni-Gage multi-purpose indicator 
gage components, for a variety of short- 
run or production gage problems. 

Use postpaid card. Circle No. 47 


The DoAll Company 


Des Plaines, Ill. Booth 1226 


Surface Grinder: Model DH-612, to be 
displayed, is said to be the most ver- 
satile hand grinder in DoAll history. 
Operating either manually or hydrauli- 


cally, it can double on either toolroom 
or production runs. This model grinds 
to “tenth” accuracy from handwheel 
calibrations. 
Gage Blocks: New stainless steel gage 
blocks will also be shown. 

Use postpaid card. Circle No. 48 


Engelhard Industries, Inc. 
(Industrial Diamond Division) 


East Newark, N.J. Booth 2144 
Diamond Grit: New SND natural dia- 
mond grit will be highlighted in this 
display. In contrast to conventional dia- 
mond grit, the newly offered abrasive 
contains a preponderance of needle- 
like particles which are shown to in- 


GRINDING and FINISHING 
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crease grinding efficiency in certain 
types of applications. Conventional na- 
tural diamond material will also be 
featured. 


Use postpaid card. Circle No. 49 


Engis Equipment Company 
(Hyprez Division) 


Chicago, II]. Booth 1465 
Vises: The Engis tilt swivel vise, which 
swivels through 360° of are and tilts 
30° up or down in any position, is 
available in two sizes and is said to 
be ideal for all finishing operations. 


Use postpaid card. Circle No. 50 


Federal Products Corporation 
Providence, R.I. Booth 1000 
Air-Electric Control Gages: A compact 
control unit for air-electric machine 
control gages, which incorporates all 
of the elements formerly housed in 
three separate enclosures will be dem- 
onstrated in actual use. By using 
transistors and re-designing the wiring, 


the unit now contains more equipment, 
yet occupies just a quarter of the space 
formerly needed. The use of transistors 
also means that these components will 
have a much longer life, and conse- 
quently fewer shutdowns for replace- 
ment, Also displayed will be air-electric 
gages for internal grinders, and a 
miniature grinding gage for small 
diameters. 
Use postpaid card. Circle No. 51 
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Grinding operation, dust contro! piping overhead. 


No two dust control 
problems are alike! 


Grinding operation, dust control “down draft” under floor. 


Since no two dust control problems are alike, a Kirk and Blum 
engineering survey determines the exact nature of your specific 
application. It’s all part of K & B’s complete service to assure you 
the best system for your particular need, all factors considered. 


From survey time until the system is completed and in operation, 
Kirk & Blum handles the entire job with one undivided responsi- 
bility . . . a condition only possible when you have one source for 
all service, one guarantee for all components. 


Write today for the new 52-page K & B Catalog or a no-obliga- 
tion survey of your particular problem. The Kirk & Blum Mfg. 
Co., 3124 Forrer St., Cincinnati, 9, Ohio. 


KIRK & AL UM Complete Dust 


x 
x 
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Use postpaid card. Circle No. 236 
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ASTE SHOW... 


Hammond Machinery 
Builders, Inc. 


Kalamazoo, Mich. Booth 1027 
Tool Grinder: The new Hammond 
Model CME-66 chip breaker and oscil- 
lating cup wheel grinder will be in- 
troduced and actively demonstrated. 


The machine is built and priced for 
low- or medium-volume tool grinding, 
provides oscillating cup wheel grinding 
on one end, chip breaker grinding on 
the other. Other tool grinders and 
abrasive belt grinders will also be 


demonstrated. 
Use postpaid card. Circle No. 52 


Harig Manufacturing Corp. 
Chicago, Ill. Booth 1045 
Fixtures: A new and improved Grind- 
All fixture will be on display, together 
with carbide and steel dies, and sur- 


face grinders. 
Use postpaid card. Circle No. 53 


Hermes Machine Tool Co., Inc. 

Long Island City, N.Y. Booth 151 
Surface Grinder: The Blohm horizontal 
surface grinder, Model HFS 9, equipped 
to grind automatically to within less 
than 40 millionths of an inch tolerance, 


* 
NOW 


to a flatness of .0000116” or less with a micro-inch finish of 
2 to 3 RMS. All Lapmasters will maintain this uniform 
tinually condition the lap plate during entire lapping cycle. 
iN SMALL LOTS OR THOUSANDS PER DAY 


with consistent accuracy. Production is not interrupted or 
slowed down for replacing or reconditioning lap plates. 


and as small as %” dia. Accurately laps paper-thin pieces 


as well as giant two-ton parts. 


OF ANY SHAPE, FORM OR MATERIAL 

tall or squat, long or short, flat or odd shaped... any 
metal, ceramics or plastic all at the same time if neces- 
sary. Inexpensive work holders eliminate danger of stresses 
and warping usually caused by clamping during grinding 
or milling. 
*For your special lapping requirements, we will build 
Lapmasters ; 


any size. 


MODEL 84 fer parts up te 32° die. 


«+ THE 
MACHINE THAT PUT 
PRECISION LAPPING ON A 

PRODUCTION BASIS 


STANDARD 


LAPMASTERS 


= ie 
‘eintieapentle =" 


MODEL 72 for parts up te 27” dia. 


Use postpaid card. 


MODEL 10 fer maintenance lapping 
wp te 3-11/16" die. 


MODEL 12 for parts up te 4” die. 


5, ae 


MODEL 24 fer ports up te 9%" die. 


MORE 48 fer parts up te 17° die. 
A product of 


Crane Packing Company 


G417 canton STREET + MORTON GROVE, ILLINOIS (Chicage Seubert) 
dn Canada: Crane Packing Company, Lid., Hamilton, Ont. 


Circle No. 237 


will be featured, The machine has 16” 
to 36” grinding capacity with 24” from 
spindle center to table top and a 7.5 
HP direct drive spindle motor. This 
is the first U. S. showing of a Blohm 


grinder with this equipment. 
Use postpaid card. Circle No. 54 


E. F. Houghton & Co. 
Philadelphia, Pa. Bocth 135 
Metal Cleaners: “Cerfa-Kleen,” an en- 
tirely new series of production line 
cleaners, will be displayed for the first 
time. According to the supplier, the 
four compounds in the line are tailored 
to the exact requirements of basic in- 
dustrial metal cleaning processes; hot 
and cold power washers and soak 
tanks. They contain no free caustic and 
incorporate several new and improved 


properties. 
Use postpaid card. Circle No. 55 


J & S Tool Company 

Livingston, N. J. Booth 2116 
Wheel Dresser: The “Fluidmotion” 
wheel guard dresser is adaptable to 
quills of 3” to 34” diameter, includes 
an inverted base with compound micro- 
meter lead screws for maintaining the 
position of a formed grinding wheel 
in relation to the work. It is adaptable 


GRINDING and FINISHING 


wee Ww 


by . ~ pp ad | 
as : + es é 
ae a ie) 
= 
=a , - ee ee 
g ' a re = 
' - . iS 2 r ¢ - 
: a P| ee 
: * pI i SCRE SL SR A ne A LE AE SL TS ; 
\ TT 
7 % @ =! | ’ 
ma rl * : 
a% -¥ — C - P 
, : “eee 
“ ee 
Be! FOR PRECISION LAPPING ———: ag 
‘ a | 
“4 4 —— 
2 , 2. “ I 
f) i 
L = “esa se - 
OF PARTS UP TO 32” DIA. , oe 
a i . 
' ad q “ | 
- ne 
' ee 
} ~y . aad 
oa th. s fp 
"5 “ty . ‘ — | “3 y 
: ” 4 ; I | 
: . = “i , is : ™ 
: a. a ese | —— —T fi 
= ) ES MODEL 36 for parts up te 14%" dle. —<—_ " ans 
- WRITE FOR THE COMPLETE ~ E=4in, Bi bs ae | ™ ; Fi 
. LAPMASTER STORY Ae a : ae 
Write for bulletins describing 4 - | ‘ : \ 
the Lapmaster line and = . ' ’ 
e chert on measuring flatness: | ; ~y . rad : Se : oa 
- = % ’ sie . id . 
* a es \ ae : 
m ee \ ee 1 
pO + ae | 
2 a «6D CU 
= > « — |) 
oe ae eee * a erg tr ee ee i Sia et a. oy ; i et . “= 


Grinding and Finishing 
APRIL, 1960 a. 
This card valid only 


POORER RETR REET REET RETO EEE EEE EEE E HEHE EEE E EEE EE EEE TEETER EEE EEE EEE ERE H ED 


ID sncietniteniprnennitinenntiennnniamaninmninmlasingienmneninniaite 
until June 30, 1960 
a 
Tear out and 
mail this card! ITT cicisichieechnnscanilbaticeminnniiatenaeseibamaieistiilalvitdntiialiaielaiaal BB icarmemisane 
Please send infor mation Products Manufactured ...............ccceeceeeeeeeeeeeeeee Approx. No. Plant Employees.................. 
on all items I have encircled: 
ADVERTISEMENTS EDITORIAL 


201 202 203 204 205 206 207 208 209 210 1 2 3 4 5 6 67 8 ° 10 
211 212 213 214 #215 216 217 218 219 220 
221 222 223 224 225 226 227 228 229 230 a ho a jo = nd a 7» = 
8 29 30 
231 232 233 234 235 236 237 238 239 240//3, 3, 33 34 33 36 37 38 39 po 
241 242 243 244 245 246 247 248 249 250 
251 252 253 254 255 256 257 258 259 260||4' 42 43 44 45 46 47 48 49 50 
261 262 263 264 265 266 267 268 269 270/|5!' 52 53 54 55 56 57 58 59 60 
271 272 273 274 275 276 #277 «278 #279 «#280||6' S62 63 64 65 66 67 68 69 70 
281 282 283 284 285 286 287 288 289 290 71 #72 73 % j% 7 %77F #+%F78 79 80 
291 292 293 294 295 296 297 298 299 300||81 82 83 84 85 86 87 88 89 9% 
301 302 303 304 305 306 307 308 309 310//91 92 93 994 95 996 97 «98 99 100 


What article in this issue interested you most? 


What subjects would you like to see published in future issues? 


eee SS SSS — . a — 


These Reader Service Cards are for your convenience. They will assist you in getting the additional information 
you require about any editorial item or advertisement. Because of the speed with which thousands of cards are 
processed each month it is essential that the blanks be filled in accurately and completely, This will save time and 
speed the information to you. 

Please use only one Reader Service card and let one of your colleagues use the other. 


Y 
APRIL, 1960 Es ane en er eee at 
This card valid only COMBI  cccesccsevocccsccssvevssversenccosnssoneseccoscesssosesnoconsnnsossonssscesssonnnosonsoonosoosoooooooooooosooeeenen 
until June 30, 1960 
IIE cnciciicunicsivitnnsecirtiieanesactbinusabeinnniananiiomnniaadaeanenneeNt 
Tear out and 
mail this card! I shinai cetainhashtaesneaneabicdiapalaiabiiaiidleaiguihsaniinmad ee Be Ritocteensscssinsntenesetinenins 
Please send information ESSE ea are eae Appox. No. Plant Employees................+ 
on all items I have encircled: 
ADVERTISEMENTS EDITORIAL 


201 202 203 204 205 206 207 208 209 210 1 2 3 4 5 6 7 8 9 1 
211 212 213 214 215 216 217 #218 219 — 11 #1202«238siaat SO le 8 20 
221 222 223 224 225 226 227 228 229 230//5, 5 23 24 25 26 27 28 29 30 
231 232 233 234 235 236 237 238 239 240 

32 33 34 35 36 37 #38 39 «40 
241 242 243 244 245 246 247 248 249 250//) 25 2. 2 fe Ae ay ag 49 50 
251 252 253 254 255 256 257 258 259 260 
261 262 263 264 265 266 267 268 269 270||5! 52 53 54 55 56 57 58 59 60 
271 272 273 #274 #275 #276 #277 «#2278 #279 «»280/;|;6!' +62 63 64 65 66 67 68 69 70 
281 282 283 284 285 286 287 288 289 290||71 72 73 74 75 76 77 %7 479 80 
291 292 293 294 295 296 297 298 299 300//81 82 83 84 85 86 87 88 89 90 
301 302 303 304 305 306 307 308 309 310//91 92 93 94 95 96 97 «98 99 100 


What article in this issue interested you most? 


What subjects would you like to see published in future issues? 


Fe a “ ap 
Oe 
a) 
en 
eee, ____ 

Grinding and Finishing 
Oe ee 
—$$ —____—__—___—__- _-- ——-_-_—_-. 000000 Own ee nl. Cll 
| 
| OO LL 


FIRST CLASS 
PERMIT NO. 272 
WHEATON, ILLINOIS 


BUSINESS REPLY MAIL 
No Postage Stamp Necessary if Mailed in the U.S. 


Postage will be paid by 


GRINDING and FINISHING 


A Hitchcock Publication 
WHEATON, ILLINOIS 


Reader’s Service Division 


i trite ttt 


USE THESE HANDY POSTAGE PAID CARDS 
FOR HELPFUL INFORMATION AND LITERATURE 


iii 


FIRST CLASS 
PERMIT NO. 272 
WHEATON, ILLINOIS 


BUSINESS REPLY MAIL 


No Postage Stomp Necessary if Mailed in the U.S. 


Postage will be paid by 


GRINDING and FINISHING 


A Hitchcock Publication 
WHEATON, ILLINOIS 


Reader's Service Division 


grinc 
bene! 
be o1 
ment 
low-< 
hand 
hand 
is cel. 
inspe 


April, 


% 
. } 
gee wl 
Weates cil 
‘ 
* mi: 
Ki 
a 
3 Di 
= diz 
4 ee tu 
: ad’ 
| do 
i 25° 
; : cut 
in 
ma 
30 
4 eens 
7 = 
ye 
us 4 eee e eee e eee eee eee ee ee ee eee eee eee 
% Pat 
a 4 Vv 
es Dia 
; of t 
incl 
; bone 
“a geth 
bide 
: grir 
by 1 
EB grou 
. ee a 
ike Ak 
: ee ~ 
: Surf: 
es a EEE ee bok .- 2 


ASTE SHOW... 


‘) 7” or 8” wheels, may be used with 
1e present model “F” “Fluidmotion” 
\ heel dresser on 7” wheels. Also in- 
c.uded are a straight diamond dresser 
and corner chamfering unit; adjustable 
downholding vise jaws, and a compact 
machine for cutting contact lenses, 


Use postpaid card. Circle No. 56 


Koebel Diamond Tool Co. 

Detroit, Mich. Booth 1623 
Diamond Wheel Dressers: Cemented 
diamond particle cutters will be fea- 
tured. According to the company, major 
advantages to be gained from using 
the CDP cutter process include no 
downtime for wheel dressing; up to 
25% more pieces per wheel; freer wheel 
cutting action; less temperature rise 
in part; closer tolerances consistently 
maintained; and surface finishes to 
30 RMS. 


Use postpaid card. Circle No. 57 


Paul L. Kuzmick Company 

Verona, N.J. Booth 1825 
Diamond Grinding Wheels: The display 
of the Paul L. Kuzmick Company will 
include resinoid, metal, and vitrified 
bonded diamond grinding wheels, to- 
gether with a variety of finished car- 
bide tools accompanied by reports of 
grinding cost reductions engineered 
by Kuzmick abrasive engineers. Hand 
ground carbide burr demonstrations 
will also be given in the booth. 


Use postpaid card. Circle No. 58 


K. O. Lee Company 

Aberdeen, S. D. Booth 1431 
Surface Grinder; Bench Center and 
Surface Plate: The Model S612 surface 
grinder and a Model BC3 precision 
bench center and surface plate will 
be on display. Both are recent develop- 
ments, The first is described as a 
low-cost precision grinder designed to 
handle most of the work ordinarily 
handled on larger machines, The second 
is claimed as an accurate means of 
inspecting all types of work, with the 
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THANKS 
{TO FM 
SEGMENTS... 


Earl Poiner, Owner 
Curtis Steel Supply Co 
Akron, Ohio 


“MY COSTS 
ARE DOWN... 
QUALITY 
AND 
PRODUCTION 
UP!” 


‘‘My business is contract surface-grinding . . . a tough, highly competitive 


business . . . and a field where success or failure often depends on the 
quality of the segments used. That's why we now use only FM segments 
in our shop. 7 


“We're specialists, so we get the toughest jobs. And we have to demand 
top performance from our segments if we're to keep ahead of competition. 
Thanks to FM, we are keeping ahead . . . by keeping our cost- down and 
Our quality and production up.” 


Curtis Steel Supply Company is a leading contract surface-grinding firm in 
the Akron area, with some of the biggest names in the automotive, aircraft, 
missiles, and rubber industries as customers. Its work ranges from the 
smallest gear blanks to giant steam platens. . . jobs that require the high- 
est degree of precision grinding. Consistent quality, fast stock removal, and 
versatility are ‘‘musts’’ for segments at Curtis. We are proud that Curtis 
has selected FM segments over all competition to help meet its high per- 
formance standards. 


If fast, precision grinding figures in your cost and profit picture, contact 
your FM supplier today. Or send us your job specifications. Quick delivery 
of all standard segment shapes! 


Free Grinding Wheel Selector on Request 


VITRIFIED 
AND RESINOID THE FULLER MERRIAM COMPANY 
ABRASIVE GRINDING WHEELS 70 WATER STREET + WEST HAVEN, CONNECTICUT 


AND SEGMENTS 


Use postpaid card. Circle No. 238 
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work pieces mounted between centers, 
in V-rests, or on precision ground 
surface plates. 

Use postpaid card. Circle No. 59 


M & M Tool & Mfg. Co. 
Dayton, Ohio Booth 1265 


Fixtures: Roto-Grind, an internal- 
external fixture for every surface 
grinder into a power rotary grinder. 
It will fit on a jig grinder for grinding 
large rings, off-set holes, radii, and 
contours. Up to 20 millionths accuracy 
is claimed when grinding a 10” diam- 
eter plate. It can also be set up ver- 
tically for internal or external grinding. 


‘In no time at all, you can install 


a Sundstrand Coolant Separator 


e--ftO improve 
grinding 
honing and 
gear shaving 


Sundstrand magnetic coolant separators set right 
into open coolant tanks on most machines . . . no 
repiping or fitting necessary. Once the separator 
is in place, you simply connect the drive motor 
wiring and you're in business. The entire instal- 
lation takes maybe an hour or less and then your 
savings start immediately: Reduced down time 
and lower coolant costs (no sump cleaning), 
improved surface finishes, longer wheel life, and 
fewer rejects. Four capacities: 25, 50, 75,and 100, 


Permanent Alnico magnet drum re- 
volves against coolant flow .. . 
attracts and separates magnetic par- 
ticles quickly and easily. Separated 
material is removed from the drum 
by a scraper and deposited in an 
easily removed receptacle or sludge 
pan. Sludge pan can be removed for 
cleaning in a few seconds. No tools 
are required. 


Bulletin No. A-364 gives complete data... write for 
£ > RELYABILITY 90%? copy today. 
rani) 


mace  SUNDSTRAND-AMERICAN BROACH 


MAGNETIC DEPT., ANN ARBOR, MICHIGAN 


ee eee 


Division of SUNDSTRAND CORPORATION 
Use postpaid card. Circle No. 239 


Use postpaid card. Circle No. 60 


Micromatic Hone Corporation 
Booth 1816 


Cylindrical and Surface Grinders: This 
display will include a number of cylin- 
drical and surface grinders in their 
first U. S. display other than an in- 
plant show last November. Model 1215 
(illustrated) is a high precision ma- 
chine suitable for the more difficult 


Detroit, Michigan 


toolroom tasks in cylindrical grind- 
ing. Other cylindrical grinders include 
Model 1212, 5” x 12” capacity, a hand- 
operated machine for grinding small 
batch work to extreme accuracy; Model 
540 hydraulic surface grinder, 6” x 18” 
and Model 1400 surface 


capacity; 
grinder, 8” x 24” capacity. 
Use postpaid card. Circle No. 6! 


Modern Industrial 
Engineering Co. 


Detroit, Michigan Booth 1818 


Gear Grinders: A single station hypoid 
ring gear relief grinder features this 
exhibit. The machine is used to elimi- 
nate points of interference after the 
lapping operation with the pinion at 
both the heel and toe ends of the rings 
gear. Also to be shown at the boot! 
are three models of the Burr Master 
line for deburring and chamfering o 
gears. 
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than its predecessor models. It will 
grind, to split-tenth accuracy, straight 
or tapered holes, regular or irregular 
contours. Features of this newest model 
include hardened, ground, and hand- 
lapped steel ways; infinite spindle 
speeds from 40 to 250 rpm; table work- 
surface of 11” x 24” with 18” height 
allowance; and JIC conformity. 
Use postpaid card. Circle No. 64 


Oakite Products, Inc. 

New York, N.Y. Booth 930 
Cleaning Materials: Cleaning methods 
and materials designed for modern pro- 
duction techniques will be exhibited. 
Included in the display will be the 


newest developments in conversion 
coatings for aluminum and _ steel; 
electro-cleaning; ultrasonic cleaning; 
barrel finishing; rust removal and pre- 
vention, and protection against rust 
in automatic spray machines; paint 
stripping. 

Use postpaid card. Circle No. 65 
Olivetti Corporation of America 
Long Island City, N.Y. Booth 1660 
Cylindrical Grinders: An Olivetti 10” 
x 15” automatic production grinder will 
be exhibited under power. It is the first 
of this type to be publicly shown. Model 
R4-300P/Y is a high precision, fully 
automatic cylindrical grinder which, it 


Use postpaid card. Circle No. 62 


Moore Products Co. 

Philadelphia, Pa. Booth 124 
Pneumatic Gages. The new Moore 
jump-on gage will be demonstrated, 
along with other pneumatic comparator 


" 


and internal grinding 


gages for manual and automatic oper- 
ation. The jump-on gage is a com- 


ee swith one 
Sundstrand 
model 103 
precision 
grinder 


a 
<i : 


r, 


pletely sealed component with tungsten 
carbide contact shoes and provision 
for fine adjustments, Operation is en- 
tirely pneumatic, eliminating bulky 
JIC limit switches. The gaging head 
requires minimum space. 

Use postpaid card. Circle No. 63 


Moore Special Tool Co. 
Bridgeport, Conn. Booth 1105 

Jig Grinder: Model No. 3 Moore jig 

grinder makes possible finer tolerances, 


plus a greater range and larger table, 
The Sundstrand Model 103 grinder with inter- 
changeable wheelheads will lead the way to bigger 
savings in your shop. It is ideal for toolroom or 
production work where a small-capacity machine 
is needed or for supplementing larger grinders 
when work piles up. Work table, wheel-head, and 
headstock swivel for angular grinding jobs . . ; 
multiple jaw chucks, faceplates, and other chuck- 
ing accessories can be quickly attached to spindle 
nose for even greater versatility and a wider range 
of work applications. For complete information 
on this double-duty grinder, write for Bulletin A364 


MARK OF Mie ety 
2" omy" syNDSTRAND MACHINE TOOL 


BELVIDERE, ILLINOIS 


Division of SUNDSTRAND CORPORATION 
Use postpaid card. Circle No. 240 


External ding head arranged for 
cylindrical grinding of gear diameters. 
Swiveling workhead converts external 
grinder to cutter grinder. 


Internal grinding head replaces external 
head, provides spindle speeds up to 
32,000 rpm for work such as arbor 
support bushing shown. 
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ASTE SHOW... 


is said, can be pre-set to grind within 
50 millionths to a positive stop, without 
requiring “in-process” gaging to do so. 
Model R4-500U, a universal semi- 
automatic 10” x 24” cylindrical grinding 
machine will also be exhibited. 


Use postpaid card. Circle No. 66 


The Osborn Manufacturing 


Company 

Cleveland, Ohio Booth 1305 
Metal Finishing Machines: Metal finish- 
ing machines designed for use in either 
semi-automatic or completely auto- 


mated production cycles will be the 


ponents on these machines are inter- 


changeable, which means that each 

machine can be readily adapted to 

specific manufacturing requirements. 
Use postpaid card. Circle No. 67 


Precise Products Corporation 
Racine, Wisconsin Booth 127 


Power Quill: New power quills (illus- 
trated) will be demonstrated running 
at constant speed under load in a range 
from 7,200 rpm to 54,000 rpm. Power 
output at the chuck up to 2 hp. Three 
basic models, fully interchangeable with 
the company’s universal motor power 
quills. 

Electric Jig Grinder: New high torque 


Use postpaid card. Circle No. 68 


Production Machine Company 
Greenfield, Mass. Booth 192 


Abrasive Belt Grinding Attachment: . 
new abrasive belt grinding attachme: 
will be exhibited for the first time. A 
entirely new design, it is built fo 
mounting on heavy duty lathes, mil! 
planers, or similar machine tools, Th 
unit is capable of heavy stock remova 


keynote, The Osborn exhibit will be electric unit is said to convert any good \ 
the first public display of its “building vertical milling machine to a precision ; 
block” concept, as applied to metal electric jig grinder. Three basic models ee 
finishing machines. All individual com- will be shown. pr 
to- 
an 
For three score years and more ; 
eee tra 
int 
pre 
close-tolerance size control, and accu- w 
racy limited only by the machine on 
which it is installed. Uses contact wheel Siz 
12” diameter, and belts up to 4” wide, (Ar 
86” long. nan 
Use postpaid card. Circle No. 69 Cc 
Mic 
R-O Manufacturing Company in 
| Madison Heights, Mich, Booth 560 po 
Optical Comparator: A new precision 195§ 
| optical comparator for mounting on to a 
R-O grinders in conjunction with the It fi 
R-O universal form relieving fixture sam 
is to be shown for the first time. gage 
Although the R-O will be shown as a 
. . cost conscious buyers of production grinding wheels have been |. er See rn 
specifying “American” on their purchase orders knowing they would ay 
get wheels of uniform quality and performance . . . wheels that had CI 
been individually engineered to do their particular job more econ- Lap] 
omically and efficiently . . . wheels that were exactly the same every cisio 
time they were ordered regardless of shape — size — structure chin 
or quantity. 
Gyre 
“American” offers wheels in every size and shape and for every trate 
purpose for which a grinding wheel is used. Every wheel is tested boot! 
for true running qualities, strength and balance. Exact duplication seen 


is assured through the use of the most modern electronic and 
mechanical testing devices. 


And “American” gives you a personal service by trained men . 
men who have dedicated themselves to the satisfactory solving of 
any and all production problems where grinding wheels are used. 


may be purchased separately. The com- 
parator is equipped with a 20X mag- 
nification lens, swings in and out of 
position for checking progress of grind 
without disturbing set-up. Shown for 


There is an “American” man near you — call him 
or write for illustrated brochure to 


. “ the first time will be a horizontal meas- 
a ¢ uring device which mounts on the ) 
; ' EMERY WHEEL WORKS grinder and permits faster positioning £ 


of the tool to the wheel. 
Use postpaid card. Circle No. 70 


5 RED BRIDGE, PROVIDENCE 1, RHODE ISLAND 


Use postpaid card. Circle No. 241 
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The Sheffield Corporation 
(Subsidiary of Bendix Aviation Corp.) 
Dayton, Ohio Booths 405, 500 
Air Gages: Visitors to Sheffield Booth 
500 will see a large number of Preci- 


4 


sionaire® dimensional comparators and 
adjustable air gage tooling and fixtures, 
electronic inspection instruments, air- 
to-electric automatic machine controls, 
and an automatic post-process gaging 
machine. The air gage recorder (illus- 
trated) is one of these products being 
introduced at the show. An in-the- 
press Press Pacer® transfer unit will 


be demonstrated in Booth 405. 
Use postpaid card. Circle No. 71 


Size Control Co. 
(American Gage & Machinery Com- 
pany) 

Chicago, Illinois Booth 238 
Micrometer Checking Device: Newest 
in a series of micrometer checking 
devices developed by Size Control in 
1959 is the Dept-Mikemaster™, 
to assure the accuracy of depth mikes. 
It features a display including a wide 
sampling of Size Control precision 


created 


gages. 
Use postpaid card. Circle No. 72 


Spitfire Tool and Machine Co. 
Booth 552 
Lapping Machines: A number of pre- 


Chicago, Illinois 


cision flat and cylindrical lapping ma- 


chines, including the newest, a 36” 
Gyro-Matic flat lapping machine (illus- 
trated) will be featured in the Spitfire 


booth. Designed for high production of 


small, medium, or large parts, the illus- 


April, 1960 


trated machine is said to be extremely 
versatile, highly reliable. It is available 
with or without hydraulic lifts. Optical 
flatness to one light band. 
Use postpaid card. Circle No. 73 

The Standard Electrical 
Tool Company 

Cincinnati, Ohio .... .... Booth 1430 
Conversion Units for Electrically- Aided 
Grinding: A number of recently- 
developed units for converting basic 
grinders to electrically-aided grinding 
will be on display. These will include 
equipment for cylindrical grinders, tool 


| 


and cutter grinders, and _ surface 


grinders. 
Use postpaid card. Circle No. 74 


Sunnen Products Company 

St. Louis, Mo. Booth 1155 
Internal Honing Equipment: A new 
series of honing tools for bores with 
keyways or splines will be introduced. 
(See These 


diameter range of previous tools and 


illustration.) double the 
require only a fraction of former tru- 
ing time. Also on display will be a 
heavy-duty cylinder hone, a new line 


Where the wheel meets the steel .. 


“Jobs change—but coolant doesn’t 


with W&B E-55 in this Norton Grinder!” 


“We can never tell what tough job is 
coming up next in this cylindrical 
grinder,” says Mr. Ellis E. Carlson, 
Jr., General Foreman of Norton Com- 
pany’s Central Service Department. 
“It may be stainless (like the job 
shown here) or any number of non- 
ferrous metals, alloys or steels. 

“We do know that, no matter what 
the metal, W&B Grinding Coolant 
E-55 will do the job! It gives us good 
cooling; keeps the wheel clean and 
free cutting. And we don’t have to 


WB 
Rouen 


clean the tank as often. 

“On top of that, E-55 doesn’t foam; 
settles chips fast; and gives good rust 
protection. It makes a clean, trans- 
parent coolant that doesn’t smell bad 
and is easy on the hands.” What more 
could you ask? 

Send for a FREE working sample 
of W&B E-55! Write coolant tank size, 
plus make and type of grinder and 
typical jobs ...on company letter- 
head. Mail to The White & Bagley Co., 
88 Foster Street, Worcester, Mass. 


THE Write G&G BAGLEY CO. 


Worcester, Massachusetts + Detroit, Michigan 


Originators of Grinding Lubricants 


Use postpaid card. Circle No. 242 
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ASTE SHOW... 


< 


of small-bore tools for holes as small 
as .100” diameter, and the latest models 
of Sunnen hole gaging and measuring 


equipment. 
Use postpaid card. Circle No. 75 


Threadwell Tap & Die Company 


Bloomfield, Conn. Booth 2154 


Internal Grinding Head: An air turbine 
grinding head on which the radial feed 
can be adjusted without stopping the 
machine will be featured. This Grind- 
A-Matic unit can be mounted on a 


jig borer, lathe, drill press or compar- 
able machine tool, is said to offer many 
of the advantages of a jig grinder at 
less cost. It is recommended for close- 
tolerance toolroom work on dies and 
fixtures, as well as for many produc- 
tion jobs. 


Use postpaid card. Circle No. 76 


TRAVATROL 


Electronic Traverse Control 
TRAVATROL is a linear measuring 
and positioning control, providing ac- 
curacy and convenience. Operates from 
a single phase current supply. A wide 
range of models available, complete 
packaged linear positioning control, 
with variable speed D. C. motor drive, 
three dimensional position systems 
available. TRAVATROL systems offer 
remote control for air, hydraulic or 
electric valves and tracer systems. 

Remote controlled linear travel re- 
duces costly mechanical set-up time and 
eliminates manual readjustment of the 
limiting region. 

TRAVATROL establishes and main- 
tains a minimum distance of travel 
allowing point to point positioning over 
the entire traverse range. Controls for 
reciprocating members are equipped 
with dual adjustments for minimum and 
maximum travel range. 


ELECTRO-MATIC 
RECTIFIER 


| NEUTROL © 
_ NEUTROLATOR 
| ——-RESIDUMETER © 


F ELECTRO-MATIC 
} DEMAGNETIZER 


Automatic Electro- 
Magnetic Chuck Control 


A self contained unit oper- 
ating from an alternating 
current source, providing 
full wave direct current 
combined with extremely 
versatile magnetic chuck 
control. Saves operator’s 
time; speeds up production 
by quick and complete re- 
lease of work. Provides 
means of retaining residual 
magnetism when desired. 
Fast cycling and long life 
are distinct advantages in 
the NEUTROFIER. 
Models for every applica- 
tion; single and multiple 
units available with remote 
control station or auto- 
matic cycling relays. 


ELECTRO-MATIC provucts co. 


2235-37 N. Knox Ave. « Chicago 39, Illinois 


Use postpaid card. Circle No. 243 


TRAVERSE 
hoon spent, DIRECTIONS 
> ep--T | UNLIMITED 
i | ... for Reciprocating 
4 a Machine Beds 
Indexing Rotary Tables 
Positioning Work Heads 


For Electric Motor 
Driven Units 


Tracer Control Company 

Hazel Park, Mich. Booth 2220 
Attachments: In this display will be 
shown an “E” Series Duplimatic trace: 
attachment, designed to automate basic 
machine tools for automatic and penci 
trace machining. Also exhibited wil 
be a new two-way adjusting compounc 
(illustrated) for precision holding anc 
locating of work pieces. 


Use postpaid card. Circle No. 77 


Torit Manufacturing Company 
St. Paul, Minnesota Booth 736 
Dust Collectors: Three types of dust 
collectors will be highlighted in the 
Torit display. The cabinet cloth filter 
type (illustrated) is claimed to remove 
better than 99% of the dust in typical 


grinding operations. These compact, 


self-contained units are designed for 
use where gritty dust must be removed. 
A new diamond dust collector, tests 
show, recovers $100 for every $1000 
invested in diamond wheels, Cyclone 
separator-type collectors, for use where 
large volumes of dust must be handled, 


will also be shown. 
Use postpaid card. Circle No. 78 


oO. S. Walker Company, Inc. 
Worcester, Mass. Booth 2242 
Rotary Chuck: A new rotary perma- 
nent ceramic magnetic chuck will be 
introduced. The chuck is so powerfu! 
magnetically that it can be used safel) 
for lathe work as well as for grinding 
A special “lock” safety feature insure 


GRINDING and FINISHINC 
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positive holding under the most rapid 
start Variable 
holding power is provided for easy 
work positioning. No electrical acces- 
sories are necessary. 
Use postpaid card. Circle No. 79 

Wheelabrator Corporation 

Mishawaka, Indiana Booth 861 
Mechnical Deburring Equipment: Four 
different processes for deburring by 
mechanical methods will be demon- 
strated in the booth: Wheelabrator 
deburring, the Lorco vibratory method, 


and stop conditions. 


and Techline 

barrel deburring. The first two proc- 

esses are being introduced at the show, 

and three of the four have been modi- 

fied significantly during the last year. 
Use postpaid card. Circle No. 80 


Liquamatte wet blast, 


Thomas C. Wilson, Inc. 

Long Island City, N.Y. Booth 1657 
Small-Wheel Pneumatic Grinder: 
Pneumatic grinders with a choice of 
ten operating speeds, for driving small 
grinding wheels, sanding and cutting 
discs, and carbide burrs, will be fea- 
tured. These series 921 grinders are 
intended for burring, die grinding and 
contouring, flash removal, weld smooth- 
ing, and similar operations. Speeds 
range from 16,000 to 25,000 rpm. Avail- 
able in spindle or collet chuck models 
with lever, pushbutton, or ring-throttle 


control. 


Use postpaid card. Circle No. 8! 
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Winslow Product Engineering drills from .032 thru 1.50 diameters in 
Corporation 


Arcadia, Calif, Booth 1165 


Automatic Drill Pointer: A precision 
drill point grinding machine for pointing 


an automatic cycle will be displayed. 
Model 100 Winslow- 
Matic drill pointer, the machine pro- 


Known as the 


duces various types of points, can also 
grind the drill most drill 
countersinks. Four different workheads 


point on 


are available, can be quickly changed. 
Use postpaid card. Circle No. 82 


N. A. Woodworth Company 
Detroit, Mich. Booth 1351 


Work-Holding Devices: Two new de- 
velopments in work holders will be 
featured. One is the new “Ball Lok” 
power ball 
actuation to replace the conventional 
“T” slot design. The second is a re- 
tractable air coupling for power chucks, 


chuck, introducing joint 


with self-contained air cylinder and 


through feed spindles. 
Use postpaid card. Circle No. 83 


| 


Herbert Harig, president, and Karl Harig, chairman, Harig 
examine tenth-splitting accuracy 


Jie Borer 


Vanufacturing Corporation, Chicago, 
from their No. 3 Moore Jig Grinder (left) and No. 3 Moore 


.— va 


‘ . 


“We're now splitting touts, thanks to Moore's 
new No.3 Jig Borer and Jig Grinder 


“Our operators feel these are the best machines they have ever worked on... 
They take care of the tenth-splitting tolerances required by industry today.” 


These are the words of two of America’s larged our Moore Jig Boris und Jig 
No. 3 Moore acknowledged tooling leaders. active Grinding Department to 15 machines! 
Jig Grinder heads of one of America’s foremost ince Sums up Chairman Karl Hari When 
pendent producers of accurate dies—cat owner-management invests its money in 
bide, lamination, progressive, and other machinery, it does so only after thorough 
precision tooling. analysis and careful selection. | don't 
Says Herb Harig, president of Harig know of any machine manufacturer which 
Manufacturing Corporation and former meets both these tests better than does 
president of National Tool & Die Manu- Moore” 
facturers Association: “Moore's line of We stand ready to help you duplicate 
Jig Borers and Jig Grinders has been an Harig’s record of satisfaction, As a start 
integral part of the development of our write today for our detailed literature on 
company from 15 employees in 1937 to these new tenth-splitting machines with 
Jig Borer 120 today. We have always been among larger tables: hardened, ground and 
the first to install each new model. That's lapped ways; no gibs, no ove than 


Made and calibrated 
to the New International Inch. 


why we are among the first with Moore's 
tenth-splitting No. 3 Jig Borer and No. 3 
Jig Grinder. Over the years we have en- 


MOORE SPECIAL TOOL COMPANY, INC 


800 Union Avenue, Bridgeport 7, Conn. 


ADD (% TO YOUR TOOLROOM 


JIG BORERS + JIGGRINDERS «+ 


PANTOGRAPH WHEEL DRESSERS + 


PRECISION ROTARY TABLES « 


HOLE LOCATION ACCESSORIES 


Visit us in Booth 1105 at the ASTE Show 


Use postpaid card. Circle No. 244 
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Product Booth No. 
Attachments, fixtures 
SE Aiotied dewiieinaditciiie acted 1045 
ME EE MD. hd aareeecacccoen 1265 
Trater Comtvel ....ccccscccces 2220 


Barrel Finishing Equipment 


Almco, Queen Products ...... 1626 
ree 2227 
Wheelabrator ............0000.. 861 


PRODUCT INDEX 


Product Booth No. 


Barrel Finishing Media, 


compounds 
a A re 2227 
RN co tuicoraaus o utamekeuie 930 


Bench Center 
a a 1431 


Blasting Equipment 
Wheelabrator ................. 861 


.COSt 
less? 


Honing machines, unlike most machine tools, do not require 
massive weight and rigidity to maintain accuracy. Fulmer 
designers recognize this basic concept by “beefing up” their 
- with heavy-duty oversize 


machines only where it counts . 


spindles, bearings and gear train .. . 
Functionally designed Fulmer Honing Machines save you 
money by eliminating needless masses of high-priced cast iron 
and steel . . . they weigh less, cost less. 


Fulmer machines combine simplicity with flexibility, quality 
with economy. All this and never a charge for service! 


Get the Best and 
Pay Less—Call Fulmer 


C. ALLEN FULMER CO. 


Dept. 20-D 107 E. Fourth St. 
Cincinnati 2, Ohio #$MAin 1-4683 


Why does 
the best 


OT, See Soe \ +3, 


the vital working parts. 


Use postpaid card. Circle No. 245 
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Product Booth No. 
Brushes, pow:2r 

Ceres Be, Ge. oc cccccccscce 1305 
Chucks 

a re 1021 

WN: TO Ty. oi vkeccaweeneseas 2242 

Woodworth, N. A. ............ 1351 
Cleaners, metal 

eNO, TE Ie vader acvensdancs 135 

DT ccuventuuisbaneacuneawun 930 
Deburring Equipment 

Modern Ind. Eng. .............. 1818 

IT sn . csncewenmemernen 861 
Demagetizers 

Ammis Co, B. B. ....ccccccccee 719 
Diamond Grit, compounds 

TNE on cc ccccccccccccceses 2144 

Engis Equipment ............-. 1465 
Dressers, grinding wheel 

BR ce ccd kee eeeheencueeent 651 

CR eee rrr re ry. 2116 
Dressers, grinding wheel, 

diamond 

Pe oe av kheekenwseawenel 651 

Pe eee errs 2116 

Koebel Diamond Tool ........ 1623 
Dust Collectors 

ee re rr re TT 736 
Gage Blocks 

ER ene err ee 1226 
Gages 

ee rer rr rrr TTT 630 

arn ee aah ae 651 

Cleveland Instrument ......... 634 

Sats Gots, BE. Gu ccccsescvess 706 

eer Te 1226 

Federal Products ............. 1000 

RR PIN sé ccccwacacsenes 124 

Moore Special Tool ........... 1105 

ee CO iniivandvedsencewas 560 

BNE GOT. ois cs cccccccscnes 500 

ON ee 238 

ee ae 1155 


Gages, bore 
Sunnen Products .............-- 1155 


Gages, dial indicator 
Cleveland Instrument ......... 634 


Gages, optical 


Bausch & Lomb .............:;- 630 

Se A, bscenseseccwsenncs 560 
Gages, pneumatic 

Federal Products .........2.00. 1000 

Moore Products .............. 124 

Sheffield Corp. ................ 500 


GRINDING and FINISHING 
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Product Booth No. 
Grinders, abrasive belt 

NE Ee ere 744 

NN ree er er 1027 

Production Machinery ........ 1922 
Grinders, centerless 

Bachmann, Eric R. ............ 1055 

Production Machinery ......... 1922 
Grinders, cylindrical 

Bachmann, Eric R. ............ 1055 

Micromatic Hone ............. 1816 

RE \cccnecentancdtecasaeweeae 1660 
Grinder, drill point 

Winslow Prod. Eng. Corp. ..... 1165 
Grinders, electrically-aided 

Standard Electrical Tool ....... 1430 
Grinder, gear 

Modern Ind. Eng. Co. ......... 1818 
Grinder, jig 

Moore Special Tool ........... 1105 

Precise Products ............. 127 
Grinders, plain 

EE cc enckawedweannun 361 
Grinders, pneumatic 

ee ee ae 1734 

NN TINUED ca kav ccunessseas 1809 

Wiese, Themes C.. ....0.cc008 1657 
Grinders, portable 

a ee 1734 

SR a cas acemeel 1809 

Week, Zeeman C.. on. sca ccses 1657 
Grinders, profile 

Bachmann, Eric R. ............ 1055 

Engis Equipment .............. 1465 
Grinders, surface 

BTS pctenss eel eta walk ea eae 1226 

DN i. cc ta a aharrueounta he ween 1045 

Hermes Machine Tool .......... 151 

BI oe oa ah ehtnaeaiaen 1431 

Micromatic Hone .............. 1816 
Grinders, toolroom 

I te a aa Oi arad chad aincidtnk a and 1226 

SS Ee ee er: 1027 

Soe ee iee 1816 
Grinders, universal 

Austin Industrial .............. 1850 

RE EEE ectcwnewneiewaee 361 
Grinding Head, air 

Threadwell Tap & Die ......... 2154 
Grinding Wheels, diamond 

Kuzmick, Paul L. ............. 1825 
Honing Tools, equipment 

Engis Equipment ............. 1465 

Sunnen Products .............. 1155 


Lapping Machines 
Crane Packing ................ 420 


April, 1960 


Product Booth No 
Engis Equipment .............. 1465 
SD TNE SN iccenwensacuveuns 552 

Metal Finishing Machine 
SNE Ns CO a icnscdéescanes 1305 

Surface Plates 
REE = actin aaa ahi ae aan 1226 
Se ee ere 1431 

Tables, rotary 
Advance Products ............ 1738 
eo fee rrr re 1265 


Lire 


ISHING 


Product Booth No. 


Toolmaker’s Microscope 
rere 630 


Vibratory Finishing 


Almco, Queen Products ....... 1626 
et Ae ia ail hee 2231 
Wheelebrator 2.22. ccccccccccces 861 


Work Holders 


Advance Products ............. 1738 
te ME cs cea cncaneacbadenes 2116 
Ff YY fa ee 1265 


iE 


IPME 


is yours now... 


real easy work... 


@ FEWER REJEC 
@ COST SAVINGS 


@ INCREASED 
PRODUCTION 


caameeneemiieaio, 
S255 


Development of New Methods Cuts Costs! 


The greatest money-saving opportunities in Metal Finishing 
in the use of H. W. KRAMER barrel Finishing! 
Now, you can finish parts by the hundreds instead of the 
conventional methods that finish 1 part at the time. It’s 

it's childs play! 

SAMPLE PARTS PROCESSED and a SPECIFICATION SHEET 
SUPPLIED TO THE MANUFACTURER. 

Only Kramer’s Tumblers & Buffers give you 


SUCCESSFUL FINISHING with a great 
number of advantages: 


@ MAXIMUM VERSATILITY 
@ LABOR SAVINGS 


@ GREATER 
UNIFORMITY 


@ SMALL RUN 
ECONOMY 


a4 


@ CLOSE TOLERANCE 


| 


@ MASS PRODUCTION 


micck 


H. W. KRAMER solves any of your FINISHING PROBLEMS. 
Guaranteed prompt assistance in solving and determining 
the proper finishing procedure. 


Write Dept. 76 
for Free Literoture. 


CUT DOWN YOUR BUFFING COST & UP YOUR PROFITS — 
- KRAMER’S BUFFING LATHE Deburrs, Deflashes & rE 
of H. W. KRAMER’S FREE SAMPLE 


"BUFFS, BUFFING WHEELS & COMPOUNDS for ¢ 


Use postpaid card. Circle No. 246 
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HEEL 
BALANCING 


priced for 
even 
Smallest sho 


ps! 


New Stewart-Warner Portable Balancer 
balancing grinding wheel 


The Versatile New Stewart-Warner Portable 
Balancer is priced to make it economical for even small 
shops to own their own balancing equipment. Its 

portability permits easy in-place balancing and vibration 


analysis of grinding wheels and machinery. Indicates angle and ENGINEERED FOR PRECISION BALANCING 
amount of unbalance ve determines rpm and amount of vibration. _—_ designed for ease of operation. (1) Stro- 
Helps produce finer finishes and closer tolerances . . . prolongs boscope and meters mounted in same portable 
life of wheels . . . permits longer runs between dressing. head for easy one-man operation. (2) Remov- 
Also balances many other machine parts, such as drive motors, able, lightweight electronic unit for easier bal- 


indl l dad ancing in confined spaces. (3) Electro-magnetic 
spindles, coolant pumps and adapters. pickup can be simply placed on machine part, 
freeing operator’s hands. 


Symbol! of] Also: a complete line of permanently installed 1 
cradle type balancers to meet every job type [== | STEWART-WARNER CORPORATION 
or short run precision balancing instrument. —— Industrial Balancer Department 


ii =>» Dept. BP-40,1850 Diversey Parkway, Chicago 14, Illinois 
Write for free catalogs! % ~— : versey Pa i i 


i Please send me your Industrial Balancer catalogs. 


Excellence on 
STEWART-WARNER CORPORATION | ° 
INDUSTRIAL BALANCER DEPARTMENT “i a 


Use postpaid card. Circle No. 247 
GRINDING and FINISHING 
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1. Dry Abrasive Cutter. A well document- 
ed four-page folder, Bulletin DH-299, de- 
scribes the Model A-2 Sever-All dry 
abrasive cutting machine. The 2-A Sever- 
All offers a fast, economical method of 
cutting solids, tubing, and structurals— 
cold-rolled steel, alloy steel and stainless 
steel—cast iron, and many non-ferrous 
metals. It will cut solids up to 4” square, 
standard pipe and tubing up to 6” di- 
ameter, angle iron up to 6” x 6”, and 
channels up to 8”. Complete specifications 
are listed and data on optional accessories 
included. Allison-Campbell Division, 
American Chain & Cable Company, 
Bridgeport, Connecticut. 


2. New Bearing Bali Bulletin. A new all- 
product bulletin, AP-1, describes and il- 
lustrates bearing balls, metal finishing 
materials, and decorative steel shapes of 
The Abbott Ball Company. The advantages 
of construction, performance, and adapt- 
ability are discussed in detail for each 
product. Representative applications, size 
and dimensional data, and a list of Abbott 
sales agents are included. Another im- 
portant feature is tabular information on 
conversion of old Abbott standard ball 
nomenclature of the new, simplified 
AFBMA nomenclature. The Abbott Ball 
Co., Hartford, Conn. 


3. Comprehensive Resume of Rubber- 
Bonded Abrasives. The latest and best 
information on Brightboy rubber-cushion- 
ed abrasives is contained in a catalog just 
off the press and available to all produc- 
tion men. Sixteen pages are devoted to 
methods and applications data, machine 
and manual operations, machine speeds 
and listings of abrasive textures and stock 
sizes. Included in the listings are revised 
stock sizes for 3” and 3'2” wheels, as well 
as for four new wheel sizes: 6” x 1's” x 
=, © 2? ae, FF & eS a’ eee 
8” x 2” x 1”. Minimum center hole specifi- 
cations conform to American Standards 
safety regulations. Brightboy Industrial 
Division, Weldon Roberts Co., Newark, 
New Jersey. 


4. Coolant Filters. A recently-issued three- 
color, two-page bulletin gives detailed 
information on new Hydro-Vac filters. 
The Hydro-Vac filters automatically sepa- 
rate contaminants from coolants by apply- 
ing both pressure and vacuum to the 
filtering media. They are designed in five 
sizes for individual machines performing 
such operations as grinding, honing, and 
lapping. Complete data is given on oper- 
ation, application, and GPM capacity, plus 
schematic drawings and over-all sizes. 
Hydromation Filter Co., Detroit, Mich. 


April, 1960 


MODEL 2-A 


SEVER-ALL 


(% 


a soanalll 
| HYDROMATION’S & 
| 
oS 4 
g We ; Cc x} 
a iv 
M3 “St iH 


(See Number 4) 


5. Comparators. New two-page, two-color 
bulletin describes the Mikron comparator 
in detail. Many outstanding features on 
the comparator are said not to be found 
on present-day comparators, except as 
optional equipment at extra cost. Mikron 
heads are interchangeable so that only 
one stand needs to be used. Mueller Gages 
Company, Pasadena, California. 


6. Sandblasting Equipment. Four types of 
sandblasting equipment are described in 
this four-page, two-color bulletin. Each 
of the four is fully detailed, with drawings 
and data to illustrate its areas of best 
application. Complete specifications are 
given. Pressure Blast Manufacturing Co., 
Inc., Manchester, Connecticut. 
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(See Number 3) 


(See Number 7) 


7. Work Holding Devices. Twelve-page 
1960 catalog, complete with prices, illus- 
trates uses of the Lassy multi-purpose 
work holder, available in three models 
for production and toolroom use, as well 
as of a master angle plate available in two 
sizes and six models. Construction fea- 
tures of each unit are listed. Lassy Tool 
Co., Plainville, Connecticut 


To obtain literature use Reader Serv- 
ice cards on page 65. Circle on the 
card the number which appears at 
the start of the paragraph describing 
the literature you request. 
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8. Flexible Shaft Machines and Acces- 
sories. Thirty-four page brochure covers 
flexible shafting, flexible shaft machines, 
handpieces and accessories. This literature 
describes light and heavy duty machinery; 
floor, bench, overhead trolley, and port- 
able wheel types. Suggested as of partic- 
ular interest to foundries, shipyards, 
sheet metal shops, an.| other operations 
where flexible machining is required. 
Jarvis Corporation, Middletown, Conn. 


9. Diamond-Cone Wheel Dresser. Flier in 
two colors gives complete description and 
specifications of the Crystal Lake Dia- 
mond-Cone wheel dresser for use on 
cylindrical, internal, and surface grinding 
machines. Three models are available. 


Model 1010 will dress up to a 14” radius 
or 90°-0°-90° angles on wheels up to 10” 
x 1”, while the 1010R is similar in size, but 
for radius dressing only. Model 712 handles 
wheels up to 7” x 42”, with up to 14” radii 
and the same angles. Crystal Lake Engi- 
neering Company, Crystal Lake, Illinois. 


10. Dust Control Equipment. “Freedom 
from Dust” is the title of a new twenty- 
eight page brochure describing the com- 
plete range of dust collection equipment 
made by Dracco Division, Fuller Co. De- 
Ssignated as Bulletin No. 805, the piece 
shows ways of using cloth filtration and 
cyclonic equipment for eliminating dust 
control and air pollution problems in 
industry. Illustrated application data 
shows how industry uses this equipment 
effectively to collect waste dust, or to 
return re-usable material for processing. 
Dracco Division of Fuller Company, 
Cleveland, Ohio. 


11. New Tools Catalog. Forty-eight page 
catalog illustrates and describes 88 new 
Starrett tools, including new Satin 
Chrome steel tapes; master vernier height 
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...thal’s all it takes 
with a 


FLAT-FINISHER 


Grinding * Polishing * Deburring 


Here's truly high production, uniform, econom- 
ical finishing of metal or plastic flat work such as 
sheets, bars, strips, stampings, and extrusions, 

Hammond Flat-Finishers grind, polish, and 
deburr in ONE operation, Users nationwide re- 
port production increases and cost reductions 
through use of these machines. 

ALTOMATIC AIR TENSIONING: main- 


tains correct tension on abrasive belts and con- 


PASS = 


~ 


Available with | te 6 heads 
in 6", 8”, and 12” widths. 


veyor belt. VARIABLE SPEED CONVEYOR: 
rate of feed is adjustable from 0 to 60 FPM. 
WORK HOLDERS: hold-down rolls. electro- 
magnetic platen and various types of conveyor 
belts. AMMETER CONTROL: an ammeter for 
each head allows operator to determine and 
maintain the polishing pressure necessary for a 
uniform finish and longer belt life. V-BELT 
DRIVE: allows abrasive belt speed to be changed 
to suit the work. MICROMETER DIAL: con- 


trols heads for required depth of cut. 


Oo 


1651 DOUGLAS AVE. . 


KALAMAZOO, MICHIGAN 


See us at the ASTE Show, Detroit, Booth 1027, April 21-28 
Use postpaid card. Circle No. 248 
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gages and calipers; many new micrometer 
calipers, inside micrometers, micrometer 
depth gages and micrometer heads; Satin 
Chrome combination sets, protractors, di- 
viders and trammels; Dial-Master indica- 
tors and dial bore gages; and many others. 
The L. S. Starrett Company, Athol, 
Massachusetts. 
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12. Tilting Barrel Finishing Machines. 
Three groups of machines are covered in 
this four-page flier on tilting barrel equip- 
ment, designated as Bulletin 101. Five 
different models are included in the 
direct motor (DM) series; three in the 
flask (FDM) series; and five in the Burr- 
Rite standard series. Within each group, 
the major difference is capacity. Complete 
specifications are listed, along with sche- 
matic drawings showing significant di- 
mensions. Typical machines from each 
group are illustrated, along with optional 
equipment and accessories. Casalbi Com- 
pany, Jackson, Michigan. 


13. Portable Grinding Wheels. The safe 
use of grinding wheels is the subject of 
this 20-page brochure of the Grinding 
Wheel Institute. Such machines are among 
the most widely used in metalworking in- 
dustries, are often operated by low-skilled 
employees with little experience. While, 
as the booklet points out, the wheels are 
strong, the severity of injury in case of 
breakage is likely to be high. Charts, 
tables, and photographs illustrate the safe 
ways to mount and operate portable 
grinding wheels. Grinding Wheel Institute, 
Cleveland, Ohio. 


14, Industrial Grinding Service. Industrial 
grinding facilities are concisely detailed 
in a sixteen-page illustrated presentation 
offered by Universal Grinding Corpora- 
tion, Cleveland, Ohio, to introduce its new 
50,000 square foot plant. Typical of the 
company’s 120 production grinders are 16 
machines shown with the finished parts 
produced on each. Capacities and toler- 
ance ranges of each grinder are described. 
Universal Grinding Corporation, Cleve- 
land, Ohio. 


15. Gear Deburring, Chamfering. A pre- 
liminary technical bulletin (No. DCG-1) 
covering new deburring and chamfering 
grinder for spur, helical and bevel gears 
is now available from Michigan Tool Co. 
The machine simultaneously deburrs and 
chamfers the entire contour of both ends 
of the teeth of gears. Michigan Tool 
Company, Detroit, Michigan. 


16. Application Manual—Rubberized Abra- 
sives. A new manual includes information 
concerning the many uses of rubberized 
abrasives, case histories on a variety of 
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typical applications, and a copy of the 
stest Cratex catalog. The most efficient 
1ethods for mounting, dressing and tru- 
ng, and recommended operating speeds 
re given in brief but complete form. 
.ctual field operations in which a single 
operation with rubber-bonded abrasives 
has replaced a number of slower methods 
ire described. Cratex Manufacturing Co., 
Inc., Burlingame, California. 
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17. Precision Chuck. Two-page flier de- 
scribes the PowerGrip precision chuck, 
points up its advantages, gives all speci- 
fications and prices. Advantages claimed 
for the unit are the ability to grip work 
either inside or outside, to hold long 
workpieces which project through the 
spindle, and to permit coolant to be fed 
through the draw tube for internal grind- 
ing. PowerGrip, Inc. Rockfall, Conn. 


18. Precision Thread Comparators and 
Gages. A comprehensive and fully-illus- 
trated catalog on the complete line of 
Johnson gages is said to contain consider- 
able essential technical information, in- 
cluding recommended gaging procedures, 
some of which has never before been 
published. The Johnson Gage Company, 
Bloomfield, Connecticut. 


19. Machine Cleaner and Degreaser. A new 
brochure entitled “Cimcool Machine 
Cleaner” (PC-355) describes the features 
of the product and suggests how it may be 
used. It also outlines how Cimcool ma- 
chine cleaner may be used as a degreasing 
solution. In addition, it discusses the 
advantages of clean machines and points 
out the savings that can result. Cincinnati 
Milling Machine Co., Cincinnati, Ohio. 


20. Industrial Power Tools. Sixty-four 
page catalog covers the complete Skil 
line of power tools and accessories for 
industrial applications. Included are such 
units as bench grinders, die grinders, 
portable grinders, and pneumatic grinders, 
together with accessories. Belt and disc 
sanders are also covered, as well as vari- 
ous appropriate types of grinding wheels, 
brushes, discs and related items. Skil 
Corporation, Chicago, Illinois. 


21. Power Tools—“5S00” Line. Skil’s 500 
Line, manufactured for the hobbyist and 
home workshop, is fully outlined in a 24- 
page catalog for 1960. This is a different 
publication from the industrial catalog 
described above. In addition to the basic 
drill and saw units, the line includes a 
wide variety of accessory units which 
add to the versatility and usefulness of 
the basic machines. Skil Corporation, 
Chicago, Illinois. 


April, 1960 


22. Surface, Cylindrical Grinders: A two- 
page flier punched for standard three- 
ring notebook doubles as an announce- 
ment for the new Model S612 surface 
grinder from K. O. Lee Company. The 
sheet details the features of the new ma- 
chine, lists specifications. On the reverse 
side are similar data for Model BA960 
universal grinder. K. O. Lee Company, 
Aberdeen, South Dakota. 


23. Precision Spindles: New pocket-sized 
36-page bulletin S-18 pictures and de- 
scribes over 60 different types of pre- 
cision spindles for grinding and similar 
operations, including the newest models 
for electrically-aided grinding. Many of 
the spindles covered in this bulletin have 
not been previously presented. Pope pre- 
cision interchangeable extension arbors 
and wheel holders, and Pope spindle 
rebuilding and repair service facilities 
are also described. Pope Machinery Cor- 
poration, Haverhill, Massachusetts. 


24. Grits and Grinds. Volume 51, Number 
1 of Norton's long-lived publication fea- 
tures two articles about mounted wheels. 
One is concerned with a new wall chart 
showing safe operating speeds; the other 
is concerned with their use in tool and 
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Tube & Rod e Roller in-Feed 
Race e Power Race 
Heavy Duty 


worRK 
SUPPORT 
BLADES 


CARBIDE S WORK 
SUPPORT BLADES FOR 
CENTERLESS GRINDERS 


FROM STOCK standards & specials 
Thru-Feed e in-Feed e Long-Bar 


Use postpaid card. Circle No. (8 


cutter grinding. A third discusses grind- 
ing fluids, while a back-cover safety 
message completes the issue. Norton 
Company, Worcester, Mass. 


25. High Speed Hand Grinder. A new 
Dumore Series 40 hand grinder develops 
a no-load speed of 35,000 rpm, is 10” long, 


Write for complete 
illustrated catalog / 
and price list 


WILLEY’S 
CARBIDE TOOL 
COMPANY 


1340 WEST VERNOR HIGHWAY « DETROIT 1, MICHIGAN 


WOodward 1-9444 


Use postpaid card. Circle No. 249 
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weighs 334 lbs. These and other pertinent 
data about the unit are detailed in a 
new two-page flier (Form No. S40-60A). 
A bracket accessory and its use are 
illustrated, while a cut-away drawing of 
the machine highlights its advantages. 
The Dumore Company, Racine, Wis- 
consin. 


26. Dust Collectors. This 16-page bulletin 
provides considerable basic information 
on suitable locations for dust collectors, 
as well as general application data, in 
addition to specifications, illustrations, 
and general discussion of eight sizes of 
Hammond DusKolectors. It also includes 
illustrations and data on optional equip- 
ment and installation accessories. Ham- 
mond Machinery Builders, Kalamazoo, 
Michigan. 


27. Air Marking Tool. Cardboard folder 
announces the availability of an air-oper- 
ated marking device said to be effective 
on metals, glass, ceramics, plastics. It 
is described as being a true recipro- 
cating air motor with a replaceable car- 
bide stylus. The whole unit is about the 
size of a fountain pen, weighs about 
514 ounces. The Rotor Tool Company, 
Cleveland, Ohio. 


28. Centerless Belt Grinders. Four-page 
folder in color (Bulletin 20) describes 
three models of centerless grinding ma- 
chines using abrasive belts for both 
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Use postpaid card. Circle No. 21 


grinding and regulating. Type 914 is a 
heavy-duty machine for severe stock re- 
moval; Type 614 is a general-purpose 
machine for application where heavy 
stock removal is not a primary require- 
ment; Type 486 is a smaller model, for 
precision grinding and finishing of small 
parts by plunge cut or thru-feed methods. 
Specifications for the three machines are 
included. Production Machine Company, 
Greenfield, Massachusetts. 


29. Centerless Finishing and Polishing 
Machines. Another folder, Bulletin 20, 
describes the Four Eighty Four series 
of centerless belt machines for finishing 
and polishing. These machines are avail- 
able in both single and duplex models, 
for either wet or dry operation. Pictures, 
sketches and specifications are included. 
Production Machine Company, Green- 
field, Massachusetts. 


BS Now! see the NEW! 
K. 0. LEE GRINDERS 


..- he Worlds Wost Versatile 
Grinding Machines! 


The Model BA960 Universal Grinder is a result of 
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over 30 years of experience in the manufacture of pre- 
cision grinding machines, attachments and fine tools. 

This machine is the biggest value in the industrial 
market. A truly universal machine, spindle speeds 
from 3450 to 20,700 RPM with standard equipment 
included, capable of handling all types of O.D., 1.D. 
grinding operations demanded by the average shop. 

K. O. Lee grinders have proven themselves year after 
year in the metal working industry. They have out- 
sold all other grinding machines in their field. 

We invite you to visit our Distributors. Compare 
this machine for quality, engineering, workmanship, 
sturdy construction and modern appearance against 
any machine on the market. See for yourself how 
much more you get for how much less you pay. 

We believe that you will be pleasantly surprised. 


ABERDEEN, SOUTH DAKOTA 


Use postpaid card. Circle No. 250 


100. Sam Safety Posters. Single copies o 
the seven “Sam Safety” cartoons whic 
have appeared in the last seven issues 
GRINDING and FINISHING are availab) 
on request as long as the supply last 
Also available in quantities. Use th 
Reader's Service Card to request price 


CURRENT FILMS 


“OLD AS THE HILLS” 

As a part of the celebration of its 75t 
anniversary, Norton Company has ju: 
released a new motion picture designe 
for showings to a variety of gener: 
audiences throughout the country. 

“Old as the Hills” tells the story o 
abrasion, from the first crude natura 
stones for sharpening tools and polishin 
armor to today’s variety of abrasives fo 
almost every manufactured product. 


For information on free bookings o° 


this 16mm sound film in color, write 
Norton Company, Worcester 6, Mass. 


Use postpaid card. Circle No. 23 


Model BA960 
Universal Grinder 


SHOWN WITH 8943 

MOTOR-DRIVEN 
WORK HEAD 
AVAILABLE AT 
EXTRA COST 
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Tracer-Controlled 
Surface Grinder 

A new tracer-controlled, hydraulic 
feed surface grinder, designed for auto- 
matic reproduction or transverse forms 
on large pieces, has recently been 


introduced. 


The tracer controlled grinder is 
equipped with an automatic cross feed 
and an automatic down feed. The auto- 
matic cross feed, moving the wheel 
across the work, can be preset for the 
width of the contour to be ground, 
automatically reversing and initiating 
a down feed at the preset limits. The 
increment of cross feed for each table 
stroke can be preset to feed from .0002” 
to .040” and is automatically initiated 
by the table reversal. 


On contours or forms that are too 
deep to be feasible to reproduce in a 
single pass, the automatic down feed 
can be used in conjunction with the 
automatic cross feed. The automatic 
down feed can be preset to feed from 
.0025” to .060” at each cross feed rever- 
sal, Therefore, only the preset amount 
of material is removed each time the 
wheel traverses the width of the part 
being ground. The preset feed is 
automatically initiated each time the 
cross feed reaches its preset limit and 
reverses. 


A precision down limit device deter- 
mines the total amount of stroke re- 
moved. The total amount of feed before 
kick-out is adjustable and can be 
readily set using gage blocks totaling 
1.000” plus the desired total amount of 
feed. When the down limit is reached, 
the down feed is automatically dis- 
engaged. 


Provision is made for mounting the 
contour template off the column of 
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_the machine. The template mounting 


bracket is adjustable vertically so that 
automatic contour grinding can be per- 
formed on any thickness of work within 
the limits of the maximum clearance 
of the grinding wheel over the work 
table. 

These features make it economically 
feasible to form grind large parts, par- 
ticularly of some of the new, harder 
and difficult-to-grind materials. 


Gallmeyer & Livingston Co., Grand 
Rapids, Michigan. 
Use postpaid card. Circle No. 84 


Small, Low-Cost Dust Collector 


A compact, low cost industrial dust 
collector for use in any light dust- 


producing operation is now in produc- 
tion at Torit Manufacturing Company. 


The new model, designated 301, is 
only 21%” high and occupies a space 
12” x 14”. It can be conveniently located 
on or under work benches. 


It is reported to be particularly suited 
for dust control in electronic and other 
precision production as well as for 
other light or occasional dust-producing 
manufacturing operations. 


Model 301 uses a fire-resistant throw- 
away glass filter. It is equipped with 
a 1/3 hp motor. 


Performance ratings under standard 
test conditions are: 200 cfm; velocity— 
4100; static pressure—1.7” wg; inlet—3”. 
Price is $138 fob St. Paul. 


Torit Manufacturing Company, St. 
Paul, Minnesota. 
Use postpaid card. Circle No. 85 


High-Speed Hand Grinder 


A totally new, high-speed hand 
grinder, the Series 40, has just been 
added to the Dumore line of portable 
precision metalworking tools. 


A higher, full-load working speed 
than that offered in comparable 
grinders is made possible by “balanced 
power”, a motor design feature that 
reduces no-load speed for longer bear- 
ing life and increases full-load speed 
for maximum production and faster 
metal removal with carbide burrs or 
mounted wheels, according to The 
Dumore Company. 


Other advantages claimed for the 
Series 40 are longer life and greater 
dependability because of sealed-for- 
life bearing lubrication; exclusive metal 
seals to protect bearings from dirt and 
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CLEAN COOLANT 
_— s 3 


SYSTEM PUMP 


- yar 


VACUUM SWITCH 
| AND GAUGE 


| HYDRO-VAC 
fr PUMP 


™ SCRAPER 
Hy) CONVEYOR 


® FILTER AREA 


RAMP CONVEYOR @ 


AUTOMATION IN 
FILTRATION! 


Completely automatic operation 

Used with individual machines 

Compact — with low liquid inlet 

Low operating cost 

Fine degree of filtration 

Pressure and vacuum forces act on filter media 
Any coolant — any sludge 


HYDROMATION FILTER CO. 


19661 Schoolcraft Detroit 23, Michigan VErmont 8-0492 


Use postpaid card. Circle No. 251 
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ELIMINATE 
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COOLANT PUMP — 
FAILURE 


GRAYMILLS 


SUPERFLO COOLANT 


PUMPING SYSTEMS 


*Installed in a matter of minutes, GRAYMILLS Coolant Pump and Tank Units elimi- 
nate production downtime by being ready to go when built-in units fail. GRAYMILLS 
Pumping Systems are easy to clean, can be used with liquids bearing abrasives and 
will handle any type coolant or cutting oil. Available with centrifugal or gear type 
pumps, 1/25 to 1/2 HP, in tank capacities of 2 to 128 gals. 

Every plant needs one or more reserve GRAYMILLS Pumping Units as insurance 
against production downtime. Get yours today! They’re sold by leading Industrial 
Distributors everywhere. 


Write for Complete Catalog No. 56R 


GRAYMILLS CORPORATION 


3727 N. LINCOLN AVE. + CHICAGO 13, ILLINOIS 


DESIGNED AND PRICED FOR MACHINE BUILDERS USE 
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abrasives; and “king-sized” brushes for 
longer brush life. 
The Dumore Company, Racine, Wis- 


consin. 
Use postpaid card. Circle No. 86 


New 8 x 24" Surface Grinder 

Norton Company announces that its 
Type S-3 surface grinder is now avail- 
able in the 8 x 24” size. Like the 6” 
model announced in late 1958, the new 
8” surface grinder’s most significant 
features are ease of operation and a 
substantial increase in table speed 
which reduces grinding time as much 
as 50% over similar sized machines. 
Maximum table traverse speed is 125 
feet per minute. 


In addition to reducing grinding time, 
the high maximum table traverse speed 
helps to reduce burn, checking and 
cracking of the work. This advantage 
is particularly significant when grind- 
ing heat sensitive steels. 

Another significant feature is the 
machine’s capacity for grinding a 
workpiece as high as 13%4” under a 
standard 10” diameter grinding wheel. 


Norton Company, Worcester, Mass. 
Use postpaid card. Circle No. 87 
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Motorized Diamond 
Wheel Dresser 


Important cost savings for users of 
diamond wheels are predicted with the 
use of Niagara Cutter motorized dia- 
mond wheel dressers. Its “kiss” touch 
and control are said to assure close 
accuracy and minimum waste of dia- 
mond stock. 


self-contained, 
double end, 115 volt, 60 cycle, 1 amp. 


The dresser is a 


constant speed, fan cooled motor 
equipped with two dressing wheels. 
The wheels operate at 3450 rpm. 
Net weight is 9 lbs. Price fob North 
Tonawanda, New York, is $39.50. 
Niagara Cutter Division, Bollier- 
Damerell, Inc., North Tonawanda, N.Y. 
Use postpaid card. Circle No. 88 


New Bonded Abrasive Shapes 
for Tumbling 


Borded shapes for abrasive tumbling 
manufactured by Norton Company now 
include round and triangular pins, 
especially designed for barrel finishing 
intricate parts. The abrasive pins were 
developed to finish hard-to-reach areas 
of serrated or grooved machined pieces 
which have proved difficult to finish 
completely with the previously avail- 
able tumbling abrasive, molded tri- 


angles or spheres. 


The new shapes are designated TUM- 
BLEX RP (round pin) and TUMBLEX 
TP (triangular pin) abrasive. The 
round pins are presently available in 
standard 5s” length and in diameters 


2ee TO INDUSTRY’S DEMAND 
~ FOR QUALITY, EFFICIENCY 
AND LOW COST ECONOMY 


UNITED STATES ELECTRICAL | 


)  GRINDERS-BUFFERS 


=> 


Genera! Purpose 
Grinder 


An investment in better, faster, production through 
the use of tools expertly designed and conscientiously 
crafted for your particular purpose. 


Vertical 
Spindle 
Grinder 


a 
Buffer and 
Polisher 


Precision Lathe 
Grinder 


Tool Post 
Grinder 


“OVER 60 YEARS SERVICE TO INDUSTRY” 


WRITE FOR CATALOGS 


The United States Electrical Tool Co. 


3640 LLEWELLYN ST., 


CINCINNATI 23, OHIO 


Use postpaid card. Circle No. 253 


metalloid 
wos 


(Water—Oil—Soluble) 


WOS is miscible in either oil or water. 
It provides a range of oil and water 
fluids with a minimum concentrate 
inventory. Dilutions depend upon the 
severity of the operation. 


Grinding or machining of present day 
metals is no problem with WOS. 


CONTAINS NO SULFUR 
NON-TOXIC e NON-CORROSIVE 


Metalloid manufactures premium cut- 
ting fluids for all types of metal ma- 
chining and grinding. 


EASTERN DISTRIBUTOR OF Pew KOOLMIST 
the world's {meat MIST Coolant System 


Mfg. by Lloyd Tool Corp., Pasadena, Calif. 


METALLOID CORP. 
HUNTINGTON, INDIANA 


Use postpaid card. Circle No. 254 


metalloid 
lectrogrind 


A new water-conductive fluid for all 
types of electrolytic grinding and ma- 
chining. 


NON-TOXIC 
NON-CORROSIVE 


Will not rust or attack any type metal 
known. Machine, tools, and work will 
be free of salt deposits commonly en- 
countered. Liquid form—no mixing 
problems. 


Metalloid manufactures premium cut- 
ting fluids for all types of metal ma- 
chining and grinding. 


TASTERNM DISTRIBUTOR OF Hew KOOLMIST 
the world's {meat MIST Coolant System 
Mfg. by Lioyd Tool Corp., Pasadena, Calif. 


METALLOID CORP. 
HUNTINGTON, INDIANA 


Use postpaid card. Circle No. 255 
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of 3/16” and 3/8”. The triangular pins 
are an inch long and %s” on the sides. 

All TUMBLEX abrasive shapes are 
designed for the mass processing of 
ferrous and non-ferrous metals, plas- 
tic, and rubber parts to remove burrs, 
heat treat scale, refine surfaces and 
form radii. This method replaces many 
hand deburring and polishing opera- 
tions resulting in lower finishing costs. 

Norton Company, Worcester, Mass. 

Use postpaid card. Circle No. 89 


Automatic Precision Edge 
Grinder 
Murray-Way Corporation has added 


to their line a unique new machine 
known as a “precision edge grinder,” 
said to be particularly suitable for 
close-tolerance sizing of products re- 
quiring a great deal of stock removal. 
Corners of finished products are per- 
fectly sharp. Edges are ground parallel 
and square. Work pieces pass between 
two oscillating abrasive belts, index, 
and then return. The machine may be 


adjusted to allow work to make several 
passes before indexing, or they may 
be arranged in tandem, with indexing 
to suit the operation. Loading may be 
manual or automatic. 


Murray-Way Corporation, Birming- 
ham, Michigan. 
Use postpaid card. Circle Ne. 90 


Cut-Off Wheels 


A new line of cut-off wheels designed 
for safe, economical operation in all 
kinds of high-production cutting has 
recently been introduced. 

The complete line of Dayton Safety 
wheels includes resinoid, resin-rubber 
and rubber, reinforced and non- 
reinforced straight cut-off wheels in 
thicknesses from 1/32” to 1/4”. Resi- 
noid, resin-rubber and all reinforced 
wheels are available in diameters up 


to 20”. Rubber wheels are available 
up to 26” in diameter. The wheels are 
manufactured of Aluminum Oxide and 
Silicon Carbide abrasives in various 
combinations and grain sizes according 
to application. 

Dayton Safety Cut-Off Wheels are 
available for all makes and models of 
cut-off machines, and for both wet 
and dry cutting operations. Every 
wheel is produced to close limits of 
balance, dimension and_ straightness, 


to assure accurate, safe, and reliable 
performance. There are few materials 
available that cannot be satisfactorily 
cut with these precision wheels. 


Simonds Worden White Company, 
Dayton, Ohio. 


Use postpaid card. Circle No. 91 


ACCURACY 
0002 T.LR. 


0002 T.I.R. or less at Spindle Nose, .0005 T.I.R. or less on 
Test Arbor six inches from Spindle Nose 


MODEL B943 
MOTOR DRIVEN 
WORK HEAD 


No. 11 B & S$ Tapered 
Spindle Standard 
Equipment. No. 12 

B & S or No. 5 Morse 


SPINDLE 
SPEEDS SP. 
150 and —. 
250 RPM 2 
Other Spindle 
Speed Pulleys 
Available 


f 
7 


‘2 


Use postpaid card. Circle No. 256 


84 


Slight Extra Cost, 


Clip ad to your letterhead and send for Literature 


Available at 


suspension type 
FLEXIBLE SHAFT MACHINE 


eliminates tooling problem for 1.B.M. 


STOW MANUFACTURING CO. 


| 310 Shear Street 


International Business Ma- 
chines Corporation had the 
problem of reaming holes 
813" in diameter in the 
mounting hanger on the main 
base of their 407 Accounting 
Mcchine. To eliminate expen- 
sive tooling for this operation, 
they selected a STOW VSO 
portable flexible shaft ma- 
chine, specially fitted with an 
on-off switch mounted on the 
handpiece. 


The VSO machine delivers 
1150, 2100, 3450, or 5750 RPM, 
is furnished with a 6 foot 
flexible shaft. Other speeds 
can be achieved by using dif- 
ferent size pulleys (1.B.M. ron 
the reamer at 750 RPM.) 


Available in either %4, 1, 1 
or 3 HP, the VS0 can be used 
for grinding, buffing, sanding, 
wire brushing and drilling. 


Binghamton, New York 


Use postpaid card. Circle No. 257 
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Straits ine Polishing and 

Buffing Machine 

A new low-cost Acme straight-line hy wxutconna) WAUCONDA 
polishing and buffing machire for high- 


production light-duty operations has Bo. & ENGINEERING COMPANY, INC. 
recently been announced, The machine , '% Algonquin, Winois 


is said to be ideally adapted for the oa ; o 
finishing of such parts as nameplates, E NTH U s 1 A s Tic A L LY 
REPORT ON THIS 


door handles, hinges, small moldings, 


and similar products. © 
| Code MACHINE? 


There Are Many Reasons: The Wauconda Tool & Engineering Co., Inc., a 
: 7 national supplier of intricate, close tolerance, 

1. Delicate, precision parts are precision missile and electronic parts, have found 
now tumbled which couldn't from experience the superiority of Globe Barrel 


be previously. Finishing Equipment. 
2. Bottlenecks eliminated — GENTLE, ACCURATE ACTION 


four barrels (only two [PRY TTHTINTIToReo 


shown ive versatilit 
) 9 ility of CONTINUOUS PERFORMANCE 


. operation. 
ite 3. Time cycles reduced because Four barrels permit different parts to be 
- | . Pear d simultaneously. One barrel can be 
of improved barr [_ re y 
P d barrel agitation removed while the others are running. Number 


4. One man operation. of parts put through the department increased. 


Adjustable lathes may be positioned 
around the machine for tangent or 

ide-wheel cross-cut buffing era- 
ee en ee ae ee ee SEND SAMPLE PARTS AND SPECS. FOR ANALYSIS. 
tiors, Acme polishing heads and 
acrasive-belt arm attachments can be BARREL FINISHING 
added for strapping and contact-wheel lobe EQUIPMENT 
ap etniggen ae = cee Manufactured by CASALBI COMPANY 

cme anufacturin »., Detroit, 

ee " , _™ P. O. Box 411, Jackson, Michigan 

Michigan. 


Use postpaid card. Circle No. 92 


Write for name of local representative and catalog 
Use postpaid card. Circle No. 259 


- MISTKOP = 
COLLECTS MIST-FOG EFFECTIVELY 


in A SMALLER SPACE 


NON. 
ELECTRONIC! 


| 

| This efficient Mistkop unit pro- 
vides low-cost mist control for 

| all machining operations em- 


“2 
c& >» > o ~ ~ . . 
ye™® ge eh ge LF Oo Fs: ploying coolants or lubricants. 
my WY gr ce ‘ > oD ww r 
were a OP GS wo FS Requires no duct work or costly 
\ svar a od . Po x2 Pe piping—is actually portable! 
yee \\ \e & m = » . . . 4 
cue * Ya S & ss Mistkop is sturdy in design— 
© s “4 h ini ber of parts 
\ RS $ SS wn as @ minimum number of pa 
RS RS Ss & & and gives long, trouble-free serv- 
peas gy we g SS >» © ~~ ie ice. Stops clouding of lights . .. 
| N * e = 7 2 c eliminates fire hazards of un- 
eid? > Pa a z | controlled mist. Write for de- 
a a & ey : a tailed description. 
ph > » ie] e | 
ti} R, g Re og — r= 
om - v 
oo 5 a. | \ ET _- 
Manufactured only by @ | Manufacturing Company -- 


G EO.H. 8B ULLAR D Co.,INC. } 1380 Church Street + Adrian, Michigan : 
L ‘ oe oo ee tines 


WESTBORO, MASS/DISTRIBUTORS IN PRINCIPAL CITIES 


Use postpaid card. Circle No. 260 


Use postpaid card. Circle No. 258 os 
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HOFFMAN — 
DIAMOND BITS 


impregnated or Surface Set 


DRILL HARDEST MATE- 
RIALS KNOWN for accu- 
rate, high-speed produc- 
tion of glass, marble, ce- 
famics, tungsten carbide 
and similar products. Hoff- 
man Bits produce efficient 
coring and finish grinding 
results at operational 
speeds to meet require- 
ments of most advanced 
production equipment. 


LONG, EFFICIENT OPERATION grinding and 
finishing items with face widths as low as .015” 
. . . O.D. gauge remains constant for life of 
bit. Hoffman Narrow Kerf Bits are outlasting 
ordinary bits at better than a 4 to 1 ratio on 
many manufacturing operations .. . are elim- 
inating heavy reject losses. 


EASILY OPERATED ON EXISTING EQUIP- 
MENT with no complicated change-over need- 
ed. Even ordinary hand drill rig is quickly 
converted to high-speed Diamond Drill Press 
with addition of Hoffman Air or Water Swivel 
and Narrow Kerf Bit. Diamond Impregnated 
or Diamond Surface Set Bits are recommended 
according to material to be drilled. Material 
— are tested FREE in Hoffman Labora- 
ories. 


- ‘Write for Additional Information Now. Send in - 
_ Sample of Material You Are‘Coring for FREE Testing. 


DIAMOND DRILLING SPECIALISTS SINCE 1902. 


HOFFMAN BROS. DRILLING CO. 


102 Cedar Street ©@ Punxsutawney, Pa. 
Use postpold card. Circle No. 261 
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CARBIDE 
DISPOSABLE 
TOOL GRINDER 


(Automatic) 


GRINDS ANY SHAPE OR RADIUS. 


Holds sides and radius perfect tangent. Will 
hold .0005 tolerance. Will grind negative or 


positive angle tools. One operator can easily 
operate two machines. Will regrind your used 


blanks at a small fraction of their original cost. 


Write for further information. 


HARVILL-JOHNSON CORP. 


618 East Ten-Mile Road 
Hazel Park, Mich. Ph. Jordan 4-6110 


Use postpaid card. Circle No. 262 
GRINDING and FINISHING 
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Sheffield Holds One-Day 
Grinding Seminar 


Seventy representatives of more than 
thirty-five companies in the United 
States and Canada attended a special 
one-day seminar in grinding at The 
Ohio, 


Sheffield Corporation, Dayton, 


on March 9. 


The object of the seminar was to 


present new and more _ productive 


techniques in precision grinding of 


threads, forms and gears with the 
Crushtrue® process as well as with 
ultrasonic energy. Clinic participants 


also previewed machines and gages 
the company will demonstrate at the 
1960 Machine Tool Exposition in 
Chicago. 


The meeting was headed by Edgar 
Hakanson, assistant vice president and 
manager of the Machine Tool Division. 
Also participating in the presentation 
of the technical sessions was Walter 


Burkhart, assistant division manager. 


Epoxy Resins Speed 
Prototype Production 

When the “car of tomorrow” had to 
be shown “today” modern materials 
and methods made it possible. 


The car of tomorrow is the Levacar 
Mach I by Ford Motor Co. “Today” 
was three weeks and four days after 
Wettlaufer Engineering Corp. of Detroit 
started the job of producing a working 
prototype from a clay model provided 
by Ford stylists. 


Using virtually method of 
tooling known in the automotive field, 
Wettlaufer provided the prototype with 
mostly aluminum for the outside sur- 
faces and mostly epoxy resin plastic 
formulations for the inside surfaces. 


every 


April, 1960 


Ford Motor Levacar 


Company’s 
Mach I, the first full-scale, wheelless 
vehicle utilizing air propulsion, is 
given a trial run at the Rotunda, 
Dearborn, Michigan, by Dr. Andrew 
A. Kucher, vice president for engi- 


The headrest, back seat, armrests, 
floorpan, and curved front portion in 
the dashboard area are a one-piece 
lamination of glass cloth and epoxy 
resin, This is said to be the greatest 
single saving from the use of epoxies. 


New Firm To Handle 
Boron Carbide Products 


Formation of a new company, Boride 
Products, Inc., to handle U.S. distribu- 
tion of gages and other industrial tools 
made of boron carbide produced by a 
patented new French process has been 
announced by James W. Frederick and 
Charles G. Henning of Detroit. Offices 
and plant are at 830 East Drayton 
Avenue, Ferndale, Mich. 


Both principals in the new company 
have had long experience in industrial 


rae 


neering and research, who first pro- 
posed the idea over 30 years ago. 
Styling of the car was by Ford’s 
styling office, directed by vice presi- 
dent George W. Walker (standing). 


abrasives, Frederick with the Bay State 
Abrasive Co., and Henning with the 
Carborundum Company, and both are 
widely acquainted in the Michigan tool 
and gage field. 


W. A. Johnson Heads 
R-O Manufacturing 

William A. Johnson has been elected 
president, and Elwood Hemlin, vice 
president of R-O Manufacturing Co., 
31171 Stephenson Highway, Madison 
Heights, Michigan. The firm has a con- 
tract for exclusive manufacturing and 
sales rights for R-O universal form 
relieving fixtures, grinders and attach- 
ments. A new plant of 10,000 square 
feet has been built on Stephenson 
Highway for production of the equip- 
ment used in form relief sharpening of 
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NOW... DRESS 
ANY WHEEL FORM 


in half the time with the direct reading 


TANGI-MATIC DRESSER 


@ completely self-contained 

@ dresses any combinction of tangents and/or radii 
@ no special skill required to do precision dressing 
@ greater accuracy thru bottom dressing method 


See your Threadwell Distributor 
or write for free bulletin 1-244 


— 


THREADWELL TAP & DIE CO. 
Greenfield, Mass. 


Use postpaid card. Circle No. 263 


METAL SAW SHARPENER 
FOR HOT and COLD SAWS 


TYPES 
SOLID or INSERTED TOOTH 


CAPACITY 
24” to 72’ and Larger 


HEAVY DUTY 
POWERFULL 
SMOOTH 
ACCURATE 


DEALER 
INQUIRIES 
INVITED 


BEARINGS 
100% Anti-Friction 
Ball and Roller Types 


MOTORS 

Wheel Head — 2 H.P. — 1800 
Transmission — '/, H.P. — 1200 
Wheel Head Adjustable for Any Saw Tooth Angle 


GUARANTEED 
PERFORMANCE 


HANCHETT MANUFACTURING COMPANY 


West Coast 
PORTLAND 1, ORE. 


Main Plant 
BIG RAPIDS, MICH. 


Use postpaid card. Circle No. 264 
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cutting tools and other tool room 


grinding operations in the metalwork- W. A. Johnson 


ing industry. 


Changing Faces 

Election of Louis F. Weyand as vice 
chairman of the executive committee 
was announced recently by Minnesota 
Mining & Manufacturing Co. 

The St. Paul firm also announced the 
election of J. F. Whitcomb as divisional 
vice president in charge of the coated 
abrasive and related products division. 

Morris E. Yancey, Charlotte, N. C., 
has joined Morse Twist Drill and Ma- 
chine Co., New Bedford, Mass., as sales 
representative for North and South 
Carolina. Morse is a division of Van 
Norman Industries, Inc. 

J. Brandon Shaw has been promoted 
to eastern sales manager and David S. 
Hodgson to distributor sales manager 
of The Producto Machine Company, 


J. Brandon Shaw 


FISKE’S MAGIC COMPOUND 


- 
gee PINISH 


La | 

\ alia 

This Water Soluble Culling 
Compound Stays Mixed 


FISKE'S “MAGIC™ COMPOUND, when dissolved in water, goes into 
a permanent emulsion—will never separate. It cools, lubricates and 
produces a high finish. Lengthens tool life. Does not become rancid. 


Try FISKE “MAGIC"’' COMPOUND and see the improvement in your 
work. eS ~" 
Bulletins describing FISKE'S MAGIC COMPOUND + A 
and other specialty lubricants and coolants sent = IE ° 
on request. t °o 
ot oiette 4, 4 
ey eens 0% 
[5KES = metaL workiNncG 
brn LUBRICANTS 


Since 1870 


FISKE BROTHERS REFINING CO. 


129E Lockwood St., Newark 5, N. J. 
Plants: Newark 5, N. J. and Toledo 5, Ohio 


Use postpaid card. Circle No. 265 
GRINDING and FINISHING 


ce eee fe yh ¥ iS te gee ‘ - ¥ ee x reli Pee ae j aye, : i .. . 
& 
a 
a 
ae Ms es ee | 
5 : Bs x -_ iin F ¥ * ' a 
fs he /f S man 4 | 
ist ! eee ae . es 
: | ae ge 4 a Oo 
y 
ee } 
“3 as J ~ 2 4 
y = o™ 
as. _ t 
; ti 
7 ee M. E. Yancey : 
iy IT 
“ a, - 
ie: \ P. 
| Pe La, . 
; ‘ata —_ : " 
- Hh ee a» : 
ag ‘ 4 De 
cf MODEL _— 
ii 572 ——— =—S 
aq AUTOMATIC ot bey = 
ie <4) 
E ~ —ie * 
is  ) — a =< Ty 
| R r 7% wee rs be - C 
.. ee Be, ‘e | th 
2 ry f & a | fo 
cc a) Ke & ~ a es, x Ais | i 
“3 | Re ae ae 
eae - 
= 


Bridgeport, Connecticut. Both have 
their headquarters in the main offices. 

David D. Walker has become assist- 
ant chief engineer of the Erickson Tool 
Company, Solon, Ohio, 


D. S. Hodgson D. D. Walker 


Promotion of George E. Gunderson 
to vice president in charge of produc- 
tion for Brad Foote Gear Works, Inc., 
Chicago, Ill., a new position, was re- 
cently announced. 

Appointment of Saul Silverman to its 
metal working service staff is an- 
nounced by E. F. Houghton & Co., 
Philadelphia. 


Kaydon Engineering Corp. 
Changes 

Two new positions of executive vice 
president and other organizational 
changes have been announced for The 
Kaydon Engineering Corp. by Frank J. 


Donovan, president. 


The vice presidents are Frank X. 
Bujold and J, Frank Oehlhoffen. 

Mr. Bujold, general manager of the 
Frauenthal Division, assumes additional 
responsibilities for manufacturing, pur- 
chasing and engineering at Kaydon. 

Mr. Oehlhoffen, who has been vice 
president and sales manager at Kaydon, 
will be in charge of product develop- 
ment for both automotive and com- 
mercial items. 

David C. Maxwell becomes general 
sales manager, with Robert A. Weisse 
as his assistant and Robert L, Blais as 
sales administration manager. 


Thor Power Tool Shifts 
New York Office 

Thor Power Tool Company, Aurora, 
Illinois, has moved its New York cus- 
tomer service branch and sales office 
to a new building at 58-10 Broadway, 
Woodside, Long Island. 

The recently-completed building, 
nearly twice as large as Thor’s former 
location in Long Island City, is head- 
quarters for domestic sales in eastern 
New York, Connecticut and Vermont. 

Export sales will continue to be 
handled from 250 West 57th Street, New 
York City, N.Y. 

Other announcements made known 
the promotion of Robert J. Grace to be 


TESTS with 


CLOVER 


THE 
PRACTICAL, 
DEPENDABLE, / 
QUALITY, 

VAPOR 

COOLANT SYSTEM! 


For Continuous High Production 


LAPPING COMPOUND 


Machine lapping is always important 


and Longer Tool Life 


oath Here is the compact, popular Coolie Toolie Vapor 
—no one uses the process unless it is. Generator that in just a few short years has made 
And, as makers of the first commercial 


knows 


flood cooling old-fashioned. By a unique application 
of evaporative cooling and heat of vaporization 
the Coolie Toolie unites the combined heat absorp 
tion properties of compressed air at the precise 


abrasive compound, Clover 


that the kind of lapping compound 

moment of expansion, with water and coolant con 
centrate at the point of vaporization, to provide 
the most efficient method yet known to remove 


you use can make a vast difference in 


efficiency as well as in finish. 
Only testing can prove out the best combination of lap speed, grain, 
vehicle and pressure. But one thing is sure: you might as well have 
Clover’s 50 years of tests behind you when you start your own. 
Check with Clover on lapping and grinding problems. The hardest 
lapping jobs often respond to an answer that was worked out for some- 
thing entirely different. Use Clover’s experience for a starter — write 


heat from cutting and grinding surfaces 

There's no reason to spend thousands of dollars 
on new equipment when, with a Coolie Toolie 
Vapor Generator, you can make your present equip 
ment more efficient by increasing speeds and feeds 
FOR INCREASED TOOL LIFE — INCREASED PRO 
DUCTION—EASY INSTALLATION AND OPERATION 

ORDER YOUR 


—AND LOW COST 
COOLIE TOOLIE $4940 
VAPOR GENERATOR eclam Concenvate 
TODAY (makes 1 gal. coolant) 


Try the Coolie Toolie Vapor Generator for 10 days 


for suggestions and samples, 


Clover Manuiacturing Company 


Victor 7-4515 ® 
Since 1903 
He ales make CLOVER COATED ABRASIVES 
one re nee 
Use postpaid card. Circle No. 266 


If you're not completely satisfied, we'll 
gladly refund your money 
Write for free brochure 
Associated Technical Sales Co. 
3629 N. Dixie Drive, Dayton, Ohio 


Use postpaid card. Circle No. 267 
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DISPOSABLE-TIP)3O)RING BAIR 


YOU'VE BEEN WAITING FOR! (Pet. pending) 


CRAFTS Newly developed #1000 Boring Bar is the 
result of months of testing on all metals. Six popular 
shank sizes plus tips in a wide variety of grades and 
radii give you all the advantages of Disposable Inserts 
even on the toughest job. Check these features: Solid 
construction @ Triangular indexable inserts @ 
NYLOK® Jack screws for size adjustment and clamp- 
ing, won't shake loose @ Positive Rake @ Full flute ¢ 
Four flats on rust-proofed shank @ For further infor- 
mation write to: Arthur A, CRAFTS Co., Inc. 


antler New Tool by <> 


BOOTH 820 603 Newbury St., Boston 15, Mass. 


Use postpaid card. Circle No. 286 


ar 
| en *. 
district sales manager in Chicago and > 
George A. Gambee, in Denver. L. J. 
Hepworth moves to San Francisco to Cc. E. Hitch 


replace Gambee, and R. J. Horrocks to 
Salt Lake City to replace Hepworth. 


M. A. Sorenson is transferred from 
Denver to the contractor tool division 
in Chicago. 


C. E. Hitch has been made manu- 
facturing manager at F. Jos. Lamb Co., 
Detroit, Michigan. 

Thomas L. Fitzgerald has been named 
field sales manager for the service 
products division of Johnson’s Wax, 
according to an announcement by | 
Edward J. Grant, division manager. > 


v7 


Arthur Wilson 


LR 


L. F. Kuzmick 


Lester F. Kuzmick, formerly vice 
president, manufacturing, for Felker 
Manufacturing Co., and Fred K. Ryan, 
formerly sales manager for the same 
concern, have joined Bay State Abra- 
sive Products Company, Westboro, 


TURNABI.F: 


th Gmond tools with a NEW TWIST! 
it et ak ay a 


"Pot. #2-761-441 
‘ 


~ BUILT-IN TURNER! 


«ORDER ONE TODAY! 


Shank and diamond sizes for all grinders. Send for , 
FREE detailed literature. Distributor inquiries invited. 


C i j C © solid copper diamond tools 


BOX 84, CHARDON, OHIO ¢« AV-6-4124 
Use postpaid card. Circle No. 269 
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LOW COST 
GRINDERS 


RIBON UNIVERSAL OD-ID GRINDERS 


Electro mechanical models produced by 
one of Europe's largest grinding manu- 
facturers—completely universal with 
swinging internal grinding heads. 14” 
x1” 0.D. Wheels. 


11” x 20” $3750.00 
11” x 32” $3950.00 
11” x 42” $4200.00 


CENTRI CENTERLESS GRINDERS 


Close tolerance production units 
capable of .0001” tolerances in pro 
duction. Equipped for bar feed, thru 
feed, and infeed work with automatic 
ejectors and automatic cycling on in 
feed where desired. 


MODEL 0 Work diameters .012”-5s" 
$2450.00 


MODEL 1 Work diameters .016”-2” 
($3650.00) 


MODEL 3 Work diameter .030”-2” 
($6750.00) 


THE AMERICAN HERFORDER CORP. 


1801 W. COLUMBIA AVE. CHICAGO, ILLINOGS 
Use postpaid card. Circle No. 270 


GRINDING and FINISHING 
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Mass., where they will be active in the 
manufacture and sale of diamond 
wheels and blades. 


The appointment of Arthur Wilson 
as engineering manager, Industrial 
Section, Olson Filtration Engineers, 
division of the American Laundry Ma- 
chinery Co., was recently announced. 
Another change in the Olson staff is 
the transfer of Lowell Thomas from the 
general engineering staff of the parent 
company to be field service engineer. 


At a meeting of the board of directors 
of the J. I. Case Company, Racine, 
Wisconsin, Wm. J. Grede was elected 
president, succeeding Marc B. Rojtman, 
who becomes special advisor to the 
president and the executive committee. 


William H. Young has recently trans- 
ferred to the sales staff of the Ran- 
sohoff Company, Hamilton, Ohio. He 
has been associated with the company 
for over twenty years. 


The Fuller Merriam Company has 
announced the appointment of Howard 


\ =" S G. Altermatt to the position of sales 


mt, 


H. G. Altermatt 


engineer in the Philadelphia area. 


Carl R. Lindell has been promoted to 
plant manager of the F. Jos. Lamb Co., 
Detroit, Michigan machine builders. 


‘for HARDNESS: 
for PRECISION 


~BENCO > 
CARBIDE CENTERS 


The highly polished alloy steel 
shanks have a Rockwell “C” 
hardness of over 60. This pre- 
vents damage which effects 
their being properly seated in 
the grinder. 


u Precision is assured by testing 

C for accuracy by means of pre- 
cision testing instruments. Extension on shank prevents 
damage when center is removed from the grinder. 


” Extra long, highest quality carbide insert enables the 
point to be reground an endless number of times. Pre- 
cision point is lapped to a mirror smooth finish. 

Both centers and half centers are available in Brown and 
Sharpe, Jarno and Morse Tapers. They are avy ailable from 
" stock in popular sizes. Write for prices and literature. 


COLLET MANUFACTURING CO. 
CLEVELAND 14, OHIO 


G Use postpaid card. Circle No. 271 
April, 1960 


CIRCULAR FORM TOOL 
SHARPENING FIXTURE! 


(pat. pending) 
Crafts New Circular Form Tool Sharpening Fixture 
#1004 takes all the guess work out of sharpening your 
Steel or Carbide Circular Form Tools. Fits all Tool & 
Cutter and Surface Grinders. Takes Tools from 1” to 
4” in diameter and to 2” in width. Built-in Micrometer 
guarantees proper distance of offset. Worm feed lets 
you forget table feed. Selfchecking over gage plate. 
Fast, accurate, this Tool does not require skilled help. 
For more information write to: Arthur A. CRAFTS Co., Inc. 


outlier Now “Tool by <> 


BOOTH 820 AT THE SHOW! 603 Newbury St., Boston 15, Mass. 


T OUR BOOTH 


apa 21 28 


ASTE TOOL SHOW 


* 


Hy 
~ 


Use postpaid card. Circle No. 272 
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AIRETOOL 
GRINDERS 
AND 
SANDERS... 


for 

high speed 
rough and 
finish 
grinding 


Grind better and faster 
with job-proven pneu- 
matic grinders by Airetool. 
For heavy duty work, | 
nothing beats the new 
Airetool 700-V vertical 
grinder with revolving 
guard. Well balanced and 
easy to handle, it takes a 
6” wheel or brush. And, for precision work, feather edge sand- 
ing and fine metal finishing, there’s Airetool’s Model 500-V 
lightweight vertical sander with flexible pad. Takes up to 7-inch 
discs with three distinct modeis operating at 2300, 3000 and 
4000 rpm. For information on Airetool's complete line, write 
for Bulletin 67. 


AIRETOOL manufacturing company 
SPRINGFIELD, OHIO 


30 years’ experience in pneumatic tools 


BRANCH OFFICES: New York, Chicago, Tulsa, Philadelphia, Houston, Baton Rouge 
REPRESENTATIVES in principal cities of U.S.A., Canada, Mexico, South America, 
England, Europe, Puerto Rico, Italy, Japan, Hawaii EUROPEAN PLANT: Viaardingen, 
The Netherlands CANADIAN PLANT: Brantford, Ontario 


Use postpaid card. Circle No. 273 9 
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Wyzenbeek Expands 

Wyzenbeek & Staff, Inc., Chicago, has 
added 6,000 square feet of space to the 
factory. The increase in space is ex- 
pected to improve their production and 
shipping facilities. 


L-R Metal Treating Corp. 

A new company, L-R Metal Treating 
Corp., has been formed by the merger 
of L-R Heat Treating Co., of Newark, 
N. J. and Ace Metal Treating Corp. 


of Elizabeth, N. J. 


IMPORTANT NEW 


IN WHEEL DRESSING 


SHAPE 


Johnston Huntington 


e@ Safe, comfort- 
able Handle 


e 6 Sets of 
Bearings 


e Extra High 
Carbon Milled 
Cutter Teeth 


Ask your distributor, or write 


for ‘Dresser Guide’’ and prices .. . 


MACHINE PRODUCTS CORP. 


127 Hollier Ave. 


Use postpaid card. Circle No. 274 


‘a 


F. L. Paschke 


direct 


Dayton 3, Ohio 


BUILT-IN SAFETY 
FOR : 


SAFETY -FIRST 
PERFORMANCE 


Test results show that the safety 
factor is increased up to 75% 
when CARROLL SAFETY-GUARD- 
INSERTS are molded into your 
cup wheels. They conform to 
A.S.A. Safety code cup-guard 
requirements. 

SPECIFY, ORDER and TRY 
Carroll's safety-guard-inserts now 
being used by over 50 grinding 
wheel manufacturers. 


@m: 


CARROLL : 
PRESSED METAL, INC. 
- 133 DEWEY ST. o 


SPECIALISTS IN ALL TYPES OF 
GRINDING WHEEL METAL INSERTS 


WORCESTER 10, MASS. 


Use postpaid card. Circle No. 275 


USE IT 
EITHER WAY 


Full 1/3 hap. 
G. E. Motor 


VERTICAL 


At last, a top quality industrial sander that 
provides all the most wanted features — 


$8995 


IMlustrated Literature on Request 


A few desirable distributor 
territories still available. 


complete 
with cord, plug, 
switch ready to use 


WALLS sates corporation 


333 Nassau Avenue Brooklyn 22, N. Y. 


Brown & Sharpe Appointments 

Four appointments of sales execu- 
tives have recently been made by 
Brown & Sharpe Mfg. Co., of Provi- 
dence, R.I. 

Joseph E. Kochhan has been named 
assistant general sales manager of the 
Industrial Products Division. He was 
formerly director of systems and audits. 

Raymond H. Massie, his former assist- 
ant, becomes director of systems. 

Axel Christenson has been appointed 
sales manager of Brown & Sharpe, Ltd., 
and is stationed in Plymouth, England. 
Miller C. Barney succeeds Mr. Christ- 
enson as international machine tool 
representative in Providence. 


Rotor Tool Sales Manager 

Appointment of Floyd L. Paschke as 
sales manager has been announced by 
Herbert P. Bailey, president, The Roto: 
Tool Company, Cleveland, subsdiary o! 
The Cooper-Bessemer Corp. 


FORTUNE 
BARREL FINISHING MEDIA 
FOR ANY TUMBLING NEED! 


No jamming, or “rolling over’ 
action. 

Special shapes prevent jamming 
and rapid deburring saves costs. 
Write for complete information. 


Southeastern & Southcentral 
Territories Available. 


FORTUNE INDUSTRIES, INC. 


CHELSEA, MICH. 


11770 DEXTER RD. 
Chelsea Phone—GR 9-3621 


Use postpaid card. Circle No. 277 


Use postpaid card. Circle No. 276 


STANDARD HELICAL LAPS 


INTERNAL WITH ARBORS -—— EXPANDABLE 


FINE GRAIN LAP IRON 


dH 1) 
pm 


[ RED Se ee: 


Helical slot in lap gives faster lapping action and 
longer lap life—entire area in contact with work. 
Tapered arbor and I.D. of internal lap permit true 
expansion. External holder is retractable. 

Holes with or without interruptions lapped true to 
1 millionth. Catalog furnished upon request 


4 ©, ‘ ie Fs Pf 


Internal: 1/16 to 1-1/4" by 64ths, 1-5/16.' to 3” by 16ths 


EXTERNAL WITH HOLDERS — CONTRACTIBLE 


External: 1/8 to 1/2° by 64ths, 17/32" to 1” by 32nds. 
1/16" to 2” by 16ths 


20182 SHERWOOD «+ DETROIT 34, MICH. 


Use postpaid card. Circle No. 278 


GRINDING and FINISHING 
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. STEELSET 


SINTERED STEEL BOND 


DIAMOND WHEELS 


(FOR WET GRINDING) 


Cut faster, last longer, due 
to patented process of 
nanufacture 


eee 


| See 


Metal-bonded quality products 


In standard and special sizes and shapes for: 


OPERATIONS MATERIALS 
Grinding Sintered carbides 
Electrolytic Grinding Sintered oxides 
Honing, Lapping Ferrite 


Slicing, Dicing Germanium, Silicon 
Drilling Glass, Quartz 
Reaming Marble, Granite 
Generating Ceramics, Porcelain 
Pencil edging Sapphire 
Chamfering, Beveling Boron carbide 
Grooving Cermets 


We specialize in 
NON-STANDARD requirements. 
Send us your prints for quotation. 
Write for Catalog DT-353 
Fish Schurman Corp., 81 Portman Road, New Rochelle, N.Y 

Use postpaid card. Circle No. 279 


highly break resistant 
CROWNFLEX 

| “Sh DISCS and 
ABRASIVE MOPS 


result in automatiza- 
tion of surface working 
with the application of 
the abrasive mop on 
suitable machines. 
Effective and economi- 
cal for grinding and polishing in all industrial branches—metal, steel, 
automotive, building, stone, plastic art industry, etc. 


Inquiries invited and samples provided those interested in importing 
our abrasives—agents distributing our highly valuable producis—aisu 
manutacturing on a license basis. 


~C. KLINGSPOR GMBH. 


Naxos-Schmirgelwerke Haiger/Dill is 
Germany 


Use postpaid card. Circle No. 280 


April, 1960 


@ For Use on All Popular Sur- 
face Tool and Cutter Grinders 

@ Precision-made, Hardened & 
Ground with Heat Treated Nuts 

@ Complete Line—4 New Models 
of Adapters Available 

@ Large Stocks—Immediate 

Delivery 


SOPKO 
ADAPTERS 
Save Time and Money 


Write for CATALOG and PRICES 
WM. SOPKO & SONS CO. 


140 E. 267th ST. * EUCLID 32, OHIO 
Use postpaid card. Circle No. 281 


COMPACT, MULTI-BARREL 


RAMPE ROLLABRADER 


is real cost saver 
for small parts finishing 


Think how many ways you can use 
this portable, flexible, and easy 
to-use barrel finisher. The Model 
RA4 measures only 31” long x 
38” deep x 2544” high—yet it 
gives you four compartment 
utility, variable speed drive, and 
a wide range of precision per 
formance. Two or three tier 
models (3-tier shown at left) are 


available. Each barrel has two 
quart capacity, orange ‘‘No 
Seam” vinyl plastic lining 


Find out how you can reduce costs, improve out- 
put, gain better results with the RA4. Send for 
details and prices today 


® RAMP E mre. 


- 14915 WOODWORTH AVE., CLEVELAND 10, 


Use postpaid cord. Circle No. 282 
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OFFERS 
COOLANT CLEANING AND =~ 
OIL SEPARATION EQUIPMENT 
for the metalworking industry 


MAGNETIC 
CLEANING 


Ferrous metal particles produced 
in grinding, honing and other 
machining operations are re- 
moved from any type coolant or 
cutting oil by the ‘‘GALE’’ 
Magnetic Separator. Solids are 
delivered near-dry for easy dis- 


NON-MAGNETIC 
CLEANING 


Ferrous and non-ferrous metals as 
well as non-metallic solids are re- 
moved from coolant liquids with 
equal efficiency by the IMPINJO® 
Filter. An automatically controlled 
moving filter medium simplifies 
disposal of waste solids. 


EXTRA FINE 
CLEANING 


Grinding and polishing to a low micro- 
inch finish requires abrasive-free re- 
circulating coolants. Diatomaceous fil- 
tration removes surface-damaging 
micronic and colloidal solids. Recom- 
mended for aluminum rolling oils and 
other industrial filtering problems. 


CENTRAL SYSTEM 
PURIFICATION 


Centralized cleaning to 
serve many machines using 
the same coolant is accom- 
plished by flotation and 
sedimentation. The SEDI- 
FLOTOR® Clarifier is avail- 
able in capacities for any 
coolant flow requirement. 


OIL SEPARATION 


Free un-emulsified oil and grease contam- 
ination in liquids is eliminated by the 
“GALE” Interceptor-Separator. Oils are re- 
moved and separated liquid is discharged. 


ha 


The GALE Separator Co. is a Division of INFILCO 
Inc., world leaders in liquid treating equipment. 


1 Gina) P. 0. Box 5033 @ TUCSON, ARIZONA g 
se VS Please send information on (1)_ (2) (3)_(4)_(5)_§j 
BR name es aninicmaels | 
ee ow 
@ © ADDRESS_ ; aes ciataalin ' 


I CITY_ ee, ] 


Use postpaid card. Circle No. 283 
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_ Accurate Pressure Control for BUFFING, 


| 


GRAINING or STOCK REMOVAL 


hy EW 7RI-RAAFIC 


Oscillating Belt Grinder} 


One Versatile Machine for deburring, 
descaling, grinding, graining, polishing, 
color buffing and upgrading. 


SEE IT OPERATING 
AT THE A.S.T.E. 
EXPOSITION 
IN BOOTH 531 


2365 UNIVERSITY AVE., 


Controlled Belt Oscillation contributes many advantages such as 


faster cutting; longer belt life; use of various belt widths, up 
to maximum, to fit job requirements; finer finishes. 


FAST BELT CHANGING is possible because tracking is auto 


matic .. . NO ADJUSTMENTS REQUIRED. Just pull one belt 
off, slip another on . . . pre-set tension is applied and ‘‘aer 
tronic’ control of belt oscillation takes over. 


UNMATCHED VERSATILITY results from the controlled belt 


oscillation and fast belt changing PLUS: variable speed work 
table conveyor, work capacity 0°’ to 5” thick with positive 
adjustment, easily changed contact wheel, wet or dry oper 
ation, rigid head construction permits maximum pressure 
with accurate control. Available in 12°’, 18’’, 24°’ and 30 
models standard and modified for special applications. 


Ask your TRI-MATIC Distributor or write for Bulletin TM 459 


TRI-MATIC DIVISION 


Sales Service Az. Co. 


ST. PAUL 14U, MINNESOTA 


Use postpaid cord. Circle No. 284 
GRINDING and FINISHING 
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DISTRICT MANAGERS 
GRINDING and FINISHING 


EASTERN DIVISION 


Dan E. Reardon, V.P. in charge 

c/o Hitchcock Publishing Co. 

55 West 42nd St., N.Y. 36, N.Y. 

Telephone: LAckawanna 4-4528 

Home Address: Box 1, South Glastonbury, Conn. 
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34 Do Hot-Pressed Wheels Mean Higher Speeds? 


Lab and operating tests on stainless steel snagging at 12,300 sfpm 
on an adequately guarded machine indicate that the answer is, 
"—e 


37 Special Report: Shaped Diamonds for Portable Truing 
Lightweight, accurate, portable wheel-forming attachments make 
form dressing of grinding wheels a precision operation. 


39 Automation Boosts Small-Billet Snagging Production 


An automatic billet grinder that grinds all four sides of small alloy 
and tool steel billets has increased production per wheel and per 
hour, lowered costs, cut scrap loss. 


42 Why Honing?—Part Ill 


Comprehensive coverage of tools, abrasives, sizing, coolants. 


46 Standard Time Data for Grinding—Part V 
Application of standards techniques to snagging and centerless 
grinding. 


54 Disc Grinding Becomes a Full-View Operation 
“Squaring the circle” is the key to work visibility. 


55S New Diamond Available for Metal-Bond Wheels 
Man-made diamonds break the metal-bond barrier. 


57 ASTE Tool Show 
Thumb-nail sketches of abrasives and related exhibits, with a 
product index by exhibitor and booth number. 


Abrasive Cutting Grows Up 

Abrasive cutting, once regarded as a lab or toolroom operation, is now 
widely accepted as an efficient method for cutting a wide variety of 
industrial materials, including the hardest alloy steels and exotic metals. 
It’s fast, frequently eliminates preparatory or finishing operations. Read 
all about it in this basic, comprehensive article. 


Grinding Honeycomb With Bonded Wheels 

An application in the Grumman aircraft plant indicates that bonded 
wheels on a straight surface grinder may be more efficient than con- 
ventional methods in grinding honeycomb. 


Correct Grinding Procedures for Carbide Milling Cutters 


Basic information, well-illustrated with “how to” sketches and photos, 
on how you can get more life out of carbides. 


Surface Grinding Hot-Rolled Steel 
Documentary showing how surface grinding has replaced cutting type 
machining for finishing hot-rolled steel press parts at Clearing Machine 
Company. The change has increased efficiency and reduced costs by 
eliminating cutter breakage and down time. 
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A GUARANTEE FOR YOUR 
CRYSTAL LAKE GRINDER 


When purchasing a REX SUPERVAN HIGH SPEED 
STEEL SPINDLE for your Crystal Lake Grinder an 
additional $50.00 to the purchase price will give 
you a TWO YEAR SPINDLE GUARANTEE. 


EASY OPERATION: CLOSE TOLERANCES: 
ACCURACY: FINE MICROINCH SURFACE FINISH 


A CRYSTAL LAKE GRINDER will hold size as well as 
grind round from .000005 to .000020” and finish 
from One to Four Microinch SURFACE FINISH. The 
essentials in grinding are a round spindle taper 
bearings, a spindle that can be adjusted p.« ocically 
without the squashing of bronze boxes and to have 
belt pressure ninety degrees from grinding pressure 
so the bronze boxes will not wear out of round. 


For example, fuel injectors, after having been rough 
ground, can be ground to .000010” roundness 
with a sixty grit wheel and one pass of the wheel. 


Write for literature 


CRYSTAL LAKE GRINDERS 
CRYSTAL LAKE MACHINE WORKS, INC. 


Since 1910 
CRYSTAL LAKE, ILLINOIS 


Use postpaid card. Circle No. 285 
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There Is Concern Over Our Industrial Future 


We are not dancing with joy over 
the future in spite of the glowing 
statements made by soothsayers and 
crystal-ball gazers. This is possibly 
due to our having our nose too close 
to the industrial grindstone and to 
our watching, with trepidation, the 
withering away and the aging of 
our industrial facilities. Possibly, 
we see but one small aspect of the 
growth of our nation, its productive 
potential; yet, this being the back- 
bone of our country it merits close 
attention, especially when one sees 
the backbone becoming soft and 
yielding. 


We are frankly concerned over 
our industrial future. As long as we 
operate in an inflation economy with 
a childish disregard for this situa- 
tion in terms of depreciation al- 
lowances we will never meet the 
challenges of the future: Population 
Boom, Adequate National Defense, 
Foreign Competition and Products 
Improvement. 


We are not so far away from the 
time when our gross national prod- 
uct will reach $700 billion and our 
population 200 million, at which 
time American industry will be ex- 
pected to provide not only the same 
standard of living as we enjoy pre- 
sently, but to reach even higher 
standards. Defense demands will 
mount and industry must be ready 
for any emergency. Foreign com- 
petition will accelerate to gigantic 
proportions. Product improvement 
is a life-or-death matter. 


April, 1960 


The horrible, the insane, the ab- 
solutely idiotic part of it all is that 
the biggest obstacle to the meeting 
of these challenges is our own 
government. True, tax laws have 
recognized the necessity of permit- 
ting the accumulation of funds for 
facility and production equipment 
replacement purposes, but the law 
makes no provision for inflation. 
The dollar which was used for the 
purchase of plants and equipment 
in 1941 had shrunk to 41 cents in 
1958. This is a 59 per cent cecline 
in purchasing power. But the tunds 
accumulation allowed by present 
tax laws remains unchanged. One 
would think today’s dollar buys as 
much as it did in 1941. 


This cannot go on. Our Statesmen 
in Washington must realize that at 
the present rate—and there is 
nothing in the air to suggest that 
this will change—at the present rate 
of inflation the dollar will be worth 
only 35 cents in 1967 in terms of 
1941 dollars. 


There are, of course, answers. In- 
dustry must bite into the sour apple 
for them: raise prices, thus advanc- 
ing the inflationary spiral; cut 
wages, over labors’ dead body; re- 
tain the old clunkers and firetraps 
and lose our world position and suf- 
fer a decline in business, profits and 
standard of living; raise money by 
borrowing and also by retaining 
more from earnings, thus discourag- 
ing the natural flow of capital from 
investors. We would also be creat- 


ing debt and monetary problems. 


These answers are disturbing, in- 
adequate and impractical; possibly 
they're economic 
theorists or to a committee of sheep 
herders, but not to businessmen. 


palatable to 


We must appreciate that there is 
a built-in brake on industrial prog- 
ress. Cognizance must be taken of 
the difficulty of replacing 1960 
equipment in terms of 1941 dollars. 
Progress during the last 20 years 
has been fantastic in everything ex- 
cept tax allowance and deprecia- 
tion. 


Is progress limited to only tech- 
nology? It is too much to assume 
that modern tax thinking should 
advance shoulder to shoulder with 
modern industrial thinking? Why 
should industry plod onward and 
look forward while tax experts sit 
by silently and contemplate their 
navels? 


Vice President & Editorial Director 


97 


a Final 
ee 
, 
eA 3 
a. .% co 
eC 3 
Mh, J Sebetiict— 
pO —CtsSSCiéC 
| Pe =n 
= ae rp? foe i a 


r 
: a: 

Here is a fast, accurate gage that has a hundred 
uses. It can be used at the machine, in production, 
in the inspection department ...and in the gage 
laboratory. 

Simple to use, it requires no special skill on the 

L part of your personnel. It weighs only 3 lbs. 


7 MICROtrol 170 transistorized gaging system, 
which includes a battery-powered amplifier and 
four types of interchangeable gage heads, is for use 
with production comparators, height gages, snap 
gages, ID or OD gages and similar bench inspection 
devices. 


~ 

* 

: INDICATOR GAGE HEAD AGD GAGE HEAD used FRICTIONLESS GAGE 
used with standard height with snap gage for pro- HEAD used with compora- 
goge-stand for surface duction line inspection. tor stand to check pro- 
plate work. duction parts. 

Features 


* Only 2 control knobs 

* One adjustment zeros both scales 

+ Large meter with 4.6” scale 

+ Dual range—from either + .0603” to 

, + .003” or + .001” to + .010” 

= * Accurate—transistorized throughout 

+ Pocket-sized—5%4” square by 36” 

* Mounting adapters and gage head stored in cover 

* Carrying case handle doubles as amplifier 
stand 

* Lightweight—weighs only 3 Ibs. 

* Battery powered—can be used anywhere 

* AA dry cells can be used in emergency 


Basic Gages Start at $341.00 


Contact your nearest Cutler-Hammer office or-- 
Order Direct from 


AIRBORNE INSTRUMENTS 
LABORATORY 
DEER PARK, LONG ISLAND, NEW YORK 
A DIVISION OF CUTLER-HAMMER, INC. 


Use postpaid card. Circle No. 290 
2 ] GRINDING and FINISHING 


|. hee oe rr ek ae ae ag ea a 
Me Fite Sle a ae a oe a. ae 35 ae ei i nf ria ; 
eee ee = S| ol re as oo er : 
bay a: Phe. Te eee Se eS es 2 ane ce ieee" eget 4 i <a es 
: a ic. 
f 
: 
ae 
> 
a 
' 
F pw 
; * 
hdl, G 
1, ¢ te 
hs — ‘ ? 
~~ : 7 4 . 
; 2 . 
es ie: : teil Tae ¢ 
a ' 3 o a a ‘ vi 
: — ee a a 
., . : oo ty 
vs He 
- op 
>. wo 
f = ' 
ee ' 
: woth’ 
. " dl ae ti § . | 
‘ bags cy 
" ’ 
eer: oye 
i on, 
ee 
3 ‘ pe 
' 
rae L m 
i nn 
te 
: Ae * 
ee a 
#5 Bs gs", ; : 
ops “a5 
i : 5 NS RG >a Set 
at “ ert . ce Ws SS ors ae inde 
tks 
: f a < gleaeeer r 7 PA aes ja ue i eas Es ~~ S er ‘ TCO i ae ie ae ie / i 
Sy eee ee eis © a € ae ae. a. ae set Sl em eee a eer ee Peres fo Se J Pera) 


ae ee 


EE YOUR WORK sss 


VHILE YOU ' AN RK * 


fhe First 
and Only 
SEE-THRU 
GRINDING DISC 


Here is an in-action photo of 
the new VIZI-DISC. See how the 
operator can “look through” the 
work area of the disc. 


Outstanding new benefits for metalworking 


These METALITE VIZI-DISCS let you “see This minimizes the danger of burning 
through” ... to the exact area where work. VIZI-PADS (back-up) guarantee 
work is being done. Grinding action is an aggressive rate-of-cut and longest 
intermittent, and the disc cools itself disc life. 


as it runs. The unique shape of the You can get a free demonstration 
VIZI-DISC gives it “see-through” like a just call your Behr-Manning _repre- 
fan blade or an airplane propeller. sentative or write Dept. GF-4. 


BEHR-MANNING co. 


TROY. NEW YORK -—- A DIVISION OF NORTON COMPANY 


BEHR-MANNING PRODUCTS: Coated Abrasives ¢ Sharpening Stones « Pressure-Sensitive Tapes « Floor Maintenance ae 
NORTON PRODUCTS: Abrasives Grinding Wheels Machine Tools « Refractories  Electro-Chemicals 
In Canada: Behr-Manning (Canada) Ltd., Brantford. . For Export: Norton International Inc., Troy, New York, U.S.A. 


Use postpaid cord. Circle No. 202 
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to the ears of 
any grinding man 


That's the performance story of Peninsular grinding wheels— 
vitrified or resinoid. 


It's a high-fidelity story—duplicating the same top performance 
every time. 


It's an LP story, too. You expect and get long play from any 
Peninsular grinding wheel. 


- +.» and you also get free service from the Peninsular field 
engineer in your area. Let him tell you how to get freer-cutting 
with vitrified and higher safe speeds with resinoid wheels. 


We'll send you his name along with a copy of industry's newest 
hi-fi grinding catalog: the Peninsular catalog JUST OFF THE PRESS. 


GRINDING WHEELS 


District Representatives and Distributors in All Principal Cit es 
PENINSULAR GRINDING WHEEL COMPANY «+ 729 MELDRUM AVENUE « DETROIT 7, MICHIGAN 


Use postpaid card. Circle No. 203 
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